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A FAST RUN was made recently on the Cleveland, 
Cire’nnati, Chicago & St. Louis Ry. by a special train 
catrying a theatrical company from St. Louis to Cleve- 
land. The distance is 545 miles. The train left St. Louis 
at 8.27 a, m., and arrived at Cleveland at 7.45 p. m., or in 
11 hours 18 minutes, the running time, exclusive of 
stops (but including slowing down for crossings and 
bridges), being 9 hours 55 minutes. The average running 
speed was 55.38 miles per hour. The greatest speed was 
atta ced tetween Mitchell and Comstock, on the St. Louis 
Division, whera 3.2 miles were made in 2% minutes or at 
76.3 miles per hour; Gays to Mattoon, 12 miles in 10 
minutes or 72 miles per hour. On the Cleveland Division, 
from Marsh’s to La Rue, 3.7 miles were covered in 3 
minytés or 74 miles per hour; Wellington to Grafton, 
11 1-5 miles in 9 minutes or 69.7 miles per hour. The 
train consisted of two baggage cars, each 60 ft. long and 
loaded heavily; two coaches, 70 ft. long, with six-wheel 
trucks and a parlor car 65 ft. long. There were 73 people 
on board. The total weight of the train, exclusive of 
engine, is estimated to have been nearly 200 tons. 





THE MILEAGE OF TRACK of the Pennsylvania R. R. 


system at the end of 1896 aggregated 12,859.97 miles, dis- 
tributed as follows: 


West of East of 
Pittsburg, Pittsburg, Total, 
miles. miles. miles. 


First track .... . «2,762.41 4,138.26 6,900. 





Second track .. 508.88 1,180.72 1,689.60 
Third track ............ 935.97 359.12 385.09 
Fourth track .......... 18.19 256.80 274.99 


Company’s sidings ......1,343.39 2,255.91 3,599.30 
WOE cacwkinca enacs0, onan 8,190.81 12,859.97 


cecnsitakellillediloi aan 

THE RUSSIAN RAILWAY IN MANCHURIA, says “‘Le 
Genie Civil,’ is thus referred to in an Imperial ordinance, 
dated at St. Petersburg on Dec. 23: This ordinance ap- 
proves of the plans of the East-Chinese Railway Com- 
pany for the construction and operation of a railway on 
Chinese territory, extending from the west frontier of 
the Province of He-Lung Kiang to the east frontier of 
the Province of Kirin, and for the connection of this line 
with the Trans-Siberian railway. To carry out this work 
the East Chinese Railway Company has been organized 
under the control of the Russian-Chinese Bank. By the 
terms of the agreement between Russia and China, the 
life of the concession is fixed at 80 years, and the stock- 
holders of the company must be Russian or Chinese sub- 
jects. The company must commence work before August 
16, 1897, and they must finish the railway construction 
within six years. 








SS ed 


A NEW CROSSING GATE for grade crossings has been 
invented by Mr. Fred. H. Nichols, of Lynn, Mass. The 
gate is of steel, of lattice construction, and moves verti- 
cally in a well or slot in the street, its upper edge closing 
the slot when the gate is lowered. Its weight is counter- 
balanced. os 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was a derailment of a train on the Paint Creek 
bridge, near Shippensville, Pa., on the Pittsburg & West- 
ern R. R., Jan. 23. The train consisted of an engine, ten- 
der, baggage car and two passenger cars, and the entire 
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train went off the structure, which is about 50 ft. high 
and is on a curve. Three men were killed and another 
was so seriously injured that he died two days later.—— 
The cars of an express train on the Intercolonial Ry. 
jumped the track near Dorchester, N. B., Jan. 26, and 
went down the bank and into Palmers Pond. The engine 
did not leave the rails. Two persons were killed and sev- 
eral injured. 
Sinicipeeilibaipitnaatalahndel 

A CAR HEATER EXPLOSION occurred Jan. 20 in a 
pay car of the New York, New Haven & Hartford R. R., 
at Wallingford, Conn. It is said to have been a Baker 
heater. One man was hurt. 

CET as 

AN EXPLOSION OF DYNAMITE took place on Jan. 
19 at the factory of the Columbian Powder Co., at Shan- 
nopin, Pa., on the Ohio river, 19 miles below Pittsburg. 
Four pers«ns were killed, including the sup2rintendent of 
the works. A peculiar phenomenon connected with the 
explosion was that at places only ten miles distant the 
sound of the explosion was not heard, nor was any shock 
felt, while shocks were felt at Irwin, Blairsville, and other 
places 60 or 70 miles away. 

al i onsed 

A STEAMSHIP BOILER EXPLOSION occurred recently 
on the French eoal steamer ‘‘Madeleine’’ during the voy- 
age from Callao to San Francisco. Five men were killed. 

- = - > 

THE FALL OF A FREIGHT ELEVATOR at the build- 
ing of the Interior Conduit & Insulation Co., 527 W. 24th 
St., New York city, caused the injury of five men. The 
elevator was in use to hoist some long pipes which pro- 
jected above the top of the cage and struck against the 
roof as the elevator neared the top story. 

a en ; 

A FIRE at the headhouse of Shaft No. 1 on the Nashua 
River aqueduct tunnel, at Clinton, Mass., on Jan. 19, 
damaged the hoisting plant so that the men in the tunnel 
were imprisoned for some hours. 

Sciticintiiiintnitea 


A SERIOUS FIRE occurred Jan. 26 at Philadelphia, Pa., 
which burned over almost the entire block bounded by 
Market, Filbert, Juniper and 13th Sts. About 60 build- 
ings were destroyed and the property loss will amount to 
about $1,000,000. No lives were lost. 


A GENERAL MISSISSIPPI AND OHIO RIVER BRIDGE 
bill has been submitted to Congress by Mr. Dalzell, It 
relates also to bridges over the Monongahela, Great 
Kanawha, Tennessee, Cumberland and Illinois Rivers. 
It prescribes that all bridges hereafter erected over the 
Ohio River shall have their axis at right angles to the 
current, with all through spans. There must be at least 
one channel span with a clear waterway of 1,000 ft., at 
low water, and the channel span must be at least 40 ft. 
above local highest water, measured at the lowest point, 
and 90 ft. above low water in bridges built above the 
mouth of Big Sandy River, and at least 104 ft. above 
low water in bridges built below that river. On the 
Monongahela River the channel span is to be not less 
than 800 ft. wide, with a clear head room of 54 ft. above 
the surface of any full pool. The channel span on the 
Great Kanawha is fixed at 500 ft., with 82 ft. clear head- 
way. The bill also requires all designs for such bridges 
to be approved by the Secretary of War. 








A BRIDGE-CLEARANCE INDICATOR is suggested for 
the Brooklyn Bridge. This indicator would be modeled 
after those showing the height of the tide, in New York 
and the Delaware harbors. This is a dial, 30 ft. in diame- 
ter, carrying figures, each 3 ft. high, and a pointer con- 
nected with a float, and another pointer, at the center of 
the dial, shows whether the tide is rising or falling. The 
pointer tells the exact state of the tide and both can be 
seen, with a glass, at a distance of two miles. In the case 
of the bridge the pointer would indicate the clearance, in 
feet, under the structure, and thus possibly save damage 
to the top-rigging of ships. 


—_ -- oo —_ 


THE OHIO RIVER SHIP CANAL PROJECTORS want 
the $10,000 appropriated by the councils of Pittsburg for 
the preliminary work, and the committee of the Pittsburg 
Chamber of Commerce has petitioned the court for a man- 
damus on City Controller H. I. Gourley, compelling him to 
issue a warrant for that sum. Mr. Gourley claims that 
this issue would be contrary to the State Constitution and 
State laws, which forbid a city to appropriate any money 
to any corporation, association or individual. He holds 
that the $10,000 ordinance is illegal; and even if legal, the 
money could not be paid to the committee, but must pass 
through the hands of sworn officials of the city, and be 
paid only upon proper vouchers. Meanwhile the commit- 
tee has expended about $9,000 on the faith of this or- 
dinance, 


a ao 


THE PHILADELPHIA HARBOR FRONT is to be 
improved to the extent of $2,000,000 expended, a new loan 
for that amount being practically assured. Of this amount 
all but $500,000 is to be applied to widening Delaware 
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Ave., fronting the river. The balance will be used 
upon the channel. Damages to property to the amount 
of $616,000 have also been approved and the councils 
have passed an ordinance appropriating that sum. Dela 
ware Ave. will be widened to 1%) ft. and the piers 
and docks will have to be extended about 100 ft. into 
the river to the new pier-head line. The new bulkhead 
wall will be of stone founded on piles. 

a e a 

THE RESUMPTION OF HYDRAULIC MINING in 
California is probable at an early date. The farmers 
located along the rivers which have been silted up by 
the ‘“‘slickens’’ from the mines, and who have compelled 
the miners to abandon hydraulic mining, are now dis- 
posed to help the miners to find a solution of the trouble. 
The means proposed is the construction of dams which 
will restrain a large portion of the debris from the mines 
and dredges to remove the remainder from the rivers. A 
bill has been introduced into the state legislature ap 
propriating $300,000 for the improvement of the rivers, 
and the farmers are favoring the bill, and are ready to 
join the miners in asking additiona! aid from the general 
government. - 

THE TURTLE-BACK REVOLVING TURRETS, recon: 
mended by Congressman I. F. Fischer for Romer Shoals 
at the entrance to New York harbor, are thus generally 
described in a memorial presented by Mr. Fischer: The 
Romer Shoals lie one mile east of Sandy Hook Point and 
are 4 miles from Coney Island, the next nearest land. 
There are here 35 acres within the 6 ft. curve of sound- 
ings, and the space required for three turrets would not 
exceed 1,000 x 300 ft., easily filled up by sand pumped 
inside bulkheads. It is proposed that each turret be pro- 
tected by an oval chilled iron cover of great strength re 
volving with the two guns contained within it. With 
armor of the Gruson type the cost would be smal! as com- 
pared with that of a double-turretted monitor. Each 
turret would require a crew of but 20 men to operate it, 
and would practically cost nothing for repairs and main 
tenance in times of peace. As it would project but a few 
feet above the water it would be very difficult to hit, and 
it would be unassailable by torpedoes. Military author 
ities, however, say that the cost of foundations will be 
great, and the question of position and range must be 
carefully considered before definite action is taken. 

TWO-STORY TURRETS FOR THE NEW BATTLE- 
ships are objected to by Chief Constructor Hichborn, 
though Chief of Ordnance Sampson prefers them to the 
elliptical inclined system recently adopted. The Secretary 
of the Navy sustains Constructor Hichborn, as he, by the 
naval regulations, is alone responsible for the design and 
construction of warships. 
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CIVIL SERVICE EXAMINATIONS will be held as fol 
lows by the New York City Civil Service Commission, in 
the New Criminal Court Building: Feb. 1, attendant for 
bacteriological laboratory; Feb. 5, chainmen and rodmen. 
Feb. 8, building inspectors of iron and steel construction: 
Feb. 11, engineer inspector of regulating, paving, grad 
ing, etc.; Feb. 17, building inspectors of masonry and of 
construction other than iron and steel. Further informa- 
tion may be obtained of the Secretary, Mr. S. W. Briscoe. 
——Applications for the positions of inspector of paving 
and inspector of masonry in viaducts and stone walls will 
be received until Feb. 1 by Mr. E. B. Lent, Secretary of 
the Brooklyn Civil Service Commission, City Hall, Brook- 
lyn, N. Y. 
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A CONVEYOR FOR UNLOADING VESSELS has been 
successfully tried at Tacoma, Wash., on Jan. 14, in dis- 
charging packages of tea, silk, etc., from the trans-Pacific 
steamer ‘‘Tacoma."’ It is the invention of Chas. Ander- 
son and Wm. McCabe, both of Tacoma. The apparatus 
comprises a skeleton frame structure 42 ft. long and 4 
ft. square, which is lowered to the hold of the vessel and 
placed atan angleof about 85°. An endless wirecable travy- 
erses it from end to“end, and to the cable are attached at 
intervals a series of cross bars. Inside the wires is a 
board lining parallel to them. The packages are placed on 
the cross bars, which pull them up the boards, and de- 
liver them to an inclined chute at the top. It is claimed 
that the machine, when run at full speed, will discharge 
4,000 packages per hour. 

—_—— oe —-—— 

THE ENGLISH CHANNEL TUNNEL SCHEME is prac- 
tically and officially dead. At the last meeting of the 
shareholders of the Channel Tunnel Company it was de- 
cided to abandon the project of connecting England with 
the Continent by a tunnel under the Straits of Dover. 
The cause stated was the impossibility of inducing the 
political heads of England and France to unite upon any 
proposition for a tunnel, and the somewhat foolish an- 
tipathy of Englishmen against any measure that would 
tend to destroy their insular position. 

Seeeadinlpailedieniebinesies 

NATURAL GAS FOR SYRACUSE, N. Y., is proposed by 
the Syracuse Gas Co., by means of a pipe line from wells 
of which it has acquired control. 







__ ES 


- oS 


a es ee 


a ae ee 


rs 


hae 


+. wan 


50 


ENGINEERING NEWS. 





Vol. XXXVII. No. ; 


TT 989899090 


WEST BLUFF SEWER SYSTEM, PEORIA, ILL. 
By A. D. Thompson, City Engineer, Peoria, Il. 


(With two-page engraving.) 

A general system of sewerage designed by Mr. 
N. R. Gibson, then City Engineer, with Mr. E. 8. 
Chesbrough, of Chicago, as Consulting Engineer, 
was adopted by the city of Peoria, IIL, in 1878. 
The sewers in a number of the districts were 
constructed at different periods, as shown in the 
general plan, with slight modifications due to the 
growth of the city, until the Fall of 1893, when it 
was found necessary for the health of the citi- 
zens to dispose of the storm water and sewage in 
the West Bluff district. This district is the larg- 
est and most important in the city, and had de- 
veloped to such an extent that the original plan 
was not applicable. Mr. W. C. Parmley, Assoc. 
M. Am. Soc. C, E., was employed to design a new 
system under the direction of Mr. Jacob A. Har- 
man, then City Engineer, which design was com- 
pleted in the Fall of 1894. 

The city of Peoria is located on the west side 
of the Illinois River, the main business portion 
and most densely populated districts being sit- 
uated upon the lowlands and extending to the 
bluffs, which are about 180 ft. above low water 
and 6,000 ft. distant from the river. The sur- 
face of the ground in the sewer district has a 
gradual rise from the river to a long ridge par- 
allel with and about 4,000 ft. from the river and 





Pig. 14.—View of White Sewer Trenching Machine in 
Operation. 


having an elevation of about Y1 ft. above low 
water Between this ridge and the bluffs lies a 
long low basin, known as “Goose Lake,” with an 
elevation of only about 74 ft. above low water. 
This basin determined the depth of the main 
sewer from the river to this point, and required 
a maximum depth of 48 ft. through the ridge. 

The primary object of the sewers was to pro- 
vide surface drainage, thus necessitating a com- 
bined system, composed of about 22 miles of pipe 
and 11 miles of brick sewers, giving drain- 
aze to 1,100 acres and sewer facilities to 1,025 
acres, including a portion of "the most densely 
populated district in the city. The city paid 10% 
of the estimated cost, and the balance was as- 
sessed against the contiguous property. The rate 
of assessment for the 90 was based upon the 
area of the district, and amounted to $0.01093 per 
sq. ft. 

Design.—From Mr. Harman's report for 1894, 
to the City Council, the following data has been 
obtained regarding the desigu of the system: 

The amount of storm water to be provided for 
was figured by the formula, 
+o 
\ 


Q=cr 
A 

in which Q = quantity of water reaching sewer in 

cubic feet per second; c= an arbitrary coefficient 

which ranges from 0.30 for rural districts to 0.75 

for paved streets and roofs, assumed at 0.65; r= 

average intensity of rain during the period of 


heaviest fall in inches per hour, used as 2 ins.; 
S= general grade of drainage area in feet per 
thousand, found to be 3 ft.; A=area drained in 
acres, = 1,100. Substituting these values the for- 
mula becomes, 


Q = 1.716 Ai. 


The amount of house sewage to be provided for 
was based on a population of 50 per acre, or 
32,000 per square mile, with a maximum amount 
of 200 gallons of sewage per capita per 24 hours, 
equivalent to 0.0155 cu. ft. per second per acre. 
An allowance of 0.01 cu. ft. per second per acre 
was made for subsoil waters, and the complete 
formula is, 


Q = 1.716 Ai + .0225 A. 

To provide for subsoil drainage in the bluff re- 
gion, 4-in. tile drains were designed, to be laid 
on a 1x8 in. board resting on top of the sewers. 
The sizes of sewers were computed by Kutter’s 
formula, using coefficient n=.015. The min- 
imum slopes adopted for the various portions of 
the system were as follows: 1 in 250 for lateral 
sewers; 1 in 300 for sub-mains; 1 in 400 for main 
sewer. 

For sizes from 6 ins. to 20 ins., inclusive, vit- 
rified pipe were used; from 1 ft. 6 ins. by 3 ft., to4 
ft. 6 ins., inclusive, egg-shaped brick sewers were 
used; from 42 ins. to 88 ins. in diameter, inclu- 
sive, circular brick sewers were used. 

The following thickness of walls was used in 
brick sewers: Circular—42 ins. to 66 ins. in di- 
ameter, inclusive, 8 ins., or two rings of brick; 68 
ins. to 88 ins. in diameter, 12 ins., or three rings 
of brick. Egg-shaped—18 ins. to 24 ins. trans- 
verse diameter, inclusive, 4 ins.; 26 ins, to 30 ins. 
transverse diameter, inclusive, invert.6 ins., arch 4 
ins.;. 32 ins. to 34 ins. transverse diameter, in- 
clusive, 8 ins. 

The form for egg-shaped sewers was Baldwin 
Latham’s improved form, with the following di- 
mensions expressed in terms of the transverse 
diameter: Vertical diameter, 1%; radius of the 
sides, 114, and the radius of the bottom, %. The 
thickness of walls and the forms of the brick 
sewers are shown in Fig. 1. Direct untrapped 
inlets are used for storm water, and ventilation is 
secured through these inlets and perforated man- 
hole and lamphole covers. 

Contract Prices.—The contract for this system 
was let in April, 1895, to the T. B. Townsend 
Brick & Contracting Co., of Zanesville, Ohio, at 
the prices shown in the accompanying table. 

Flush Tanks.—Flush tanks were provided in 
the design at every dead end, regardless of the 
size of the sewer. The flushing device was spec- 
ified to be equal in quality to the Miller pattern, 
and the Rhoads-Williams siphon was accepted 
and used. Of the 185 tanks estimated, 131 were 
to be 4 ft. in diameter, with a 6-in. siphon and a 
discharging capacity of 145 to 165 gallons of wa- 
ter, and 54 were to be 4% ft. in diameter, with 
an 8-in. siphon and a discharging capacity of 
230 to 240 gallons of water. The regular form of 
flush tank is shown in Fig. 2. 

Of the large tanks shown on the plans, 34 were 
omitted in the construction. The tanks thus 
omitted were designed to flush brick sewers which 
had storm water inlets connected at the dead 
ends, as well as at various points along the line, 
and it was considered that the tanks under such 
circumstances would not prove of sufficient bene- 
fit to warrant the expense of construction, opera- 
tion and maintenance. Twenty tanks of the 
large, and 134 tanks of the small size were con- 
structed. 

The combination manhole and flush tank, shown 
in Fig. 3, was designed for use at the dead end 
of large sewers. This form requires a depth to 
the bottom of tank of at least 8 ft., for a proper 
construction, while the depth of many of the 
large sewers at the dead ends was from 6 ft. to 
7 ft. After constructing three in the above man- 
ner, the form was changed to that shown in Fig. 
4, which requires 1 ft. less depth and is much 
stronger. The principal objections to the original 
form were the greater depth required, the possible 
weakness of the arch over tank, as it is 16 ins., 
or less, under the surface, and the difficulty of 
access for examination or repairs. 

Manholes.—Manholes were placed at all sewer 


junctions and at intervals along the sewers 
exceeding 400 ft. in length. They are ova 
form, being 3x 4 ft. inside measurement on | 
sewers, and 4 x 5 ft. on pipe sewers, with a ¢ 
concrete bottom and 8-in. wall. The bricks 
the inside ring were laid alternate headers 
standers. Fig. 5 illustrates the form of n 
hole on pipe sewers, with cast iron covers 
same. 

Lampholes.—Lampholes were placed on 
sewers at every change of grade between 1, 
holes and at each dead end. They are 8 ins 
diameter, with a perforated cast iron cover 1 
ing on a concfete base 6 ins. thick and 2 
square. Fig. 6 illustrates the form of lamph 
and casting. 

Drop Inlets.—The drop inlet at manholes wl 
the flow line of the lateral is above the flow 
of the main sewer has been used in a great m 
cities, and was designed for this system wh, 
the difference in elevation of the two grade |i: 
exceeded 18 ins. Such construction was not « 
sidered safe, and it was abandoned on al] «: 
ers excepting the 8-in. pipe lines. The drops 
these lines were strengthened by a concrete 
6 ins. in thickness around the vertical pipe . 
tending from the bottom of drop to the inspect 
pipe, and resting upon a concrete base of the san 
thickness beneath the curve, as shown in Five 
7. The object of this concrete was to support the 
vertical pipes and relieve them from the pressur: 
of the earth, and also to support the first lengt) 





Fig. 15.—View of Moore Sewer Trenching Machine in 
Operation. 


of pipe in the sewer which was laid on filled earth 
Even with this precaution, the stability of th: 
drop is doubtful, as the final inspection has shown 
several with broken joints, due to settlement, and 
others with broken curves and pipes. The curve 
at the bottom appears to be the weakest point in 
this construction. This curve was found to be 
broken in a majority of the failures noted, man) 
of which showed no evidence of settlement, thus 
indicating that the curve was not sufficiently 
strong to support the weight of the pipes above. 

In pipes of greater diameter than 8 ins., and in 
brick sewers, where the difference in grade ele 
vation has been considerable, the connection has 
been made in some instances by lowering the 
grade of the laterals to the grade of the main 
line at the manhole, the drop being taken up by a 
steep slope not exceeding 10%, placing a lamp- 
hole for inspection purposes where the regular 
grade was intersected, as show in Fig. 9. In 
other instances with pipe sewers a brick drop has 
been constructed outside the manhole, as shown 
in Figs. 7 and 8, and has proved a desirable form 
A special connection between a shallow and dee; 
sewer, with about 16 ft. difference in elevation of 
flow lines and a distance of 16% ft. between th: 
sewers, is shown in Fig. 10. 

Storm Water Inlets.—Direct, untrapped storm 
water inlets were used, consisting of a casting 0! 
the form shown in Fig. 11, with a 10-in. pipe lead- 
ing to the sewer. Nothing in the plans or specifi 
cations indicated how the casting was to be sup- 
ported, or the manner and depth of connecting 
with the sewer. Where manhéles were provide’ 
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inlet pipe has been connected at the manhole 

a depth of 10 ft. to 12 ft. below the surface 

,ere no manholes were provided, it was the ev- 

nt intention to make direct connection with 

sewer, and pipes were placed in the sewers 
several points for such purpose. This proved 
ye impracticable on deep sewers, because the 
es thus placed and extended for 8 ft. or 10 ft. 
n the sewer was constructed were upon exam- 
tion later found to be invariably broken, some 
nsversely and others laterally, and a double 
¢ brick stand pipe 2 ft. in diameter was con- 
.eted from the brick sewer to the surface of 
ground, and the storm water inlet pipes were 
nected in the same manner as into a manhole. 
nhole castings were placed on top of these 
id pipes at the surface of the ground, so they 
uld be accessible for examination. Granite 
cks have been used on the inside bottom ring 
the sewers, where the storm water drops were 
structed, as shown in Figs. 7 and 8. They 
ere also placed at the junctions of large sewers. 

House Connections,—Slanis and Y’s 6 ins. in di- 

eter were. placed in the sewer for future house 

anections every 20 ft. On sewers more than 
in ft. deep, % curves, supported by bricks, were 
built into the crown of the arch in brick sewers, 
while on pipe sewers the curve was connected 
with the Y’s turned on top. On this elbow a 
j-in. stand pipe was constructed to within about 
i2 ft. of the surface, the top length of pipe being 
a pair of breeches, so that a connection could be 
inade from either side. These stand pipes are 
iliustrated in Fig. 12. 

Materials.—The bricks used in the construction 
were second pavers, and were exceedingly hard 
and tough. The very hard-burned, smooth brick 
were at first rejected, for fear the cement would 
not adhere to them, but a few experiments showed 
the strength of masonry constructed of the hard 
smooth bricks to be apparently as great as that 
made from the softer ones. No bricks were al- 
lowed in any portion of the work which absorbed 
more than 12% of water, and a large majority of 
the bricks used absorbed from less than 1% to 5 

Utica hydraulic cement, from Utica, IL, was 
used on the entire work, mortar for pipe joints 
being mixed 1 to 1, and for brickwork 1 to 2, 
with concrete composed of 1 part cement to 2 
parts sand and 5 parts broken stone. The ce- 
ment was required to fill the following specifica- 
tions: 


All cement shall be what is commonly known as Ameri- 
can natural hydraulic cement, of quality equal to the best 
obtainable in the markets. It will be subject to rigid in- 
spection, and must be able to stand the following tests: 
Two cakes, 3 ins, in diameter and %-in. thick, with thin 
edges, will be made. One of these cakes, as soon as set, 
will be placed in water and examined from day to day. 
If the cake exhibits checks, cracks or contortions, the ce- 
ment will be rejected. The other cake described will be 
used for setting and color tests. The time will be noted 
when the cake has become hard enough to sustain a wire 
1-12 in. in diameter loaded with % Ib. When the wire is 
sustained, the cement has begun to set, and this time 
shall not be less than 30 minutes. When the cake will 
sustain a wire 1-24 in. in diameter, loaded with 1 Ib., the 
set is complete, and this time must not be less than 1 
hour, nor more than 3 hours. The cake used for setting 
test will be preserved, and when examined from day to 
day must be of uniform color, exhibiting no blotches or 
discolorations. The cement must be evenly ground, and 
when tested with the following standard sieves, must pass 
at least the following percentages: 


No. 20 sieve, having 20 meshes, per lin. in......... 100%. 
No. 50 sieve, having 50 meshes per lin, in........ - 90%. 
No. 74 sieve, having 74 meshes per lin. in......... 80% 


The diameter of wire for the sieves being respectively: 
For No. 20 sieve, No. 28 Stub’s wire gage; 
For No. 50 sieve, No. 35 Stub’s wire gage; 
For No. 74 sieve, No. 37 Stub’s wire gage. 

All cement for test briquettes, whether to be used neat 
or with sand, will be mixed with barely sufficient water 
to make a stiff dough or mortar. The sand for cement 
tests will be of such fineness that all will pass a sieve of 
20 m: per lin. in., and none of it a sieve of 30 meshes 
per in. It will be the best quality obtainable of 
washed river sand. The required tensile strength per sq. 
in, shall be as follows: Neat cement, one day, till set in 
air, remainder of time in water, 60 Ibs.; one week, one 
day in air, six days in water, 100 lbs. Cement, 1 part, 
and sand 2 parts; one week, one day in air, six days in 
water, 65 Ibs. 


Spreading of Sewer.—The sewer empties directly 
into the Illinois River, and is constructed for 
about 200 ft. througha filling of cindersseveral feet 
deep. The top of the sewer at this point is about 
tan feet beneath the surface, and these cinders 
having been filled in for several years were con- 
sidered sufficiently solid by the designers to make 
& firm foundation for the sewer and resist the 
outer thrust of the arch, but as a precautionary 
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measure a bed of concrete S ins. thick was placed 
beneath the sewer, extending around the sides 
about one-third of the distance to the springing 


* line The cinders allowed some spread at the 


springing line, however, as was evidenced by 
longitudinal cracks in the crown of the arch and 
center of invert. For a distance of 6S ft., where 
the sewer passed under a railway, the continual 
jarring of the cinders by trains passing over them 
caused the arch to spread to such an extent that 
bricks fell out of the inside ring of the crown. 
This defect was remedied by removing three rows 
of brick from the three rings in the crown of the 
arch and relaying them, while further trouble of 
the same nature was prevented by placing a con- 
crete support on each sice of the sewer. This 
support is 2 ft. wide at the narrowest point, and 
extends from a point 15 ins. below to a point 21 
ins. above the springing line, as shown in Fig. 15. 

Tunneling.—The contractors intended to con- 
struct a mile of the main sewer by tunneling, as 
the specifications permitted construction by this 
method, instead of open trenching, on any work 
20 ft. or more in depth. The portion of the work 
which was to be built in this manner extends from 
near the river through the ridge previously men- 
tioned, the depth varying from 20 ft. to 48 ft. 
with a brick sewer from 64 ins. to SS ins. in di- 
ameter. The material encountered was a fine dry 
sand, and after a trial of several weeks with the 


« 


SI 


of gravel to this basin, where it is impounded 
and constant pumping was required from sump: 
to which the water was carried by pipes laid be 
neath the sewer 

The sand pockets in the clay were filled with 
water and a mixture of sand and clay, which was 
worked into a semi-fluid condition by the move 
ments of the laborers. The depth to solid clay 


was generally from 1%, ft. to 3 ft., and as this 


soft material would not support the weight of 
the sewer it became necessary to construct a 
foundation for it. The foundation was formed by 
filling the pocket towithin about a foot of the sub- 
grade of the sewer with waste stone, the top foot 
of filling being made with concrete laid dry and 
well tamped. Throughout this district and on 
portions of the bluff where water was encountered 
a 2-in. gas pipe was built at intervals into the 
brickwork, and extending through it to allow 
this subsoil water to enter the sewer! The end 
of these pipes outside the fewer was surrounded 
by a pocket of broken bricks to prevent clogging 

The material on the bluffs generally consisted of 
a bed of yellow clay about 14 ft. in thickness 
resting on gravel. No especial difficulty was en- 
countered im constructing the sewer in this region. 
although the water at times was a source of de- 
lay and annoyance 

Trenching Machines.—The trenching and ba; k- 
filling on the main sewer, and a majerity of the 





FIG. 16.—VIEW OF ADAMS SEWER TRENCHING MACHINE IN OPERATION. 


ordinary poling method of tunneling, the attempt 
was abandoned as impracticable, because of the 
difficulty in holding so large a sand face. A con- 
tract for the tunnel work was later sublet to 
Sinclair & Co., of Chicago, who used the English 
system of driving a small heading at the top and 
extending it sidewise and downward, the roof and 
sides being supported by poling boards and crown 
bars. They were fairly successful for a time, but 
the contract was abandoned after five weeks’ 
work. During the present season, tunneling by 
the method first attempted, without the small 
heading, was successfully operated in the same 
material on about 1,100 ft. of sub-main, 64 ins. in 
diameter and from 30 ft. to 48 ft. in depth. The 
rate of progress averaged from 10 ft. to 12 ft. 
per day, working 20 hours. 

Character of Soil.—The main sewer from the 
river to the ““Goose Lake” district was constructed 
in open trench, after the tunneling was aban- 
doned, at considerable extra expense, the material 
from top to bottom being a fine, dry sand, which 
required close sheeting and careful work. The 
“Goose Lake” district consists of a basin about 
23 ft. in depth lying between the ridge and bluffs 
and was formerly a large lake or swamp. The 
material encountered consisted of a bed of gravel 
and sand about 14 ft. thick, overlying an im- 
pervious clay containing numerous sand pockets. 
The water from the bluffs flows through a vein 


sub-mains, was done with trenching machines, 
one White, one Moore and two Adams excavya- 
tors being in constant use. 

The White trenching machine is illustrated in 
Fig. 14. The photograph of which this is a copy 
was taken when the trench was being started, 
and the dirt was hauled away on wagons, there 
being no place for back-filling. In the proper 
operation of the machine, the small buckets are 
filled and dumped into the hoppers on platform, 
which in turn are emptied into a side dumping 
car running on a track parallel to the trench. 
This car is hauled back to the completed sewer 
by a mule, and the material used to back-fill. 
This machine was found to be very effective and 
economical on trenches from 5 ft. to 8 ft. in 
width and from 10 ft. to 20 ft. in depth. In 
such trenches it was much cheaper than hand 
work. The first four or five feet of trench was 
always excavated by hand. The machine was 
also used to advantage on curves and short lines, 
where it was impossible to set up the larger ex- 
cavators. In sand or gravel about 125 cu. yds. 
were handled per day, with the following men: 
Six men trenching, one engineer, two men dump- 
ing and lowering buckets, one driver and one 
man with driver to dump car. 

The Moore and the Adams machines operate as 
conveyors, with an overhead track. Their method 
of operation is shown in Figs. 15 and 16. The 
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Adams trenching machine is a new excavator de- 
signed by Adams Bros., who were partners in 
the contract and superintendents of the work, and 
it was used for the first time in this work. The 
car carrying the bucket travels above the track 
and trestle in the Moore machine, while in the 
Adams the track for the car is supported by gus- 
set plates within the trestle, and the bucket with 
a small platform in the rear is carried beneath 
the track. By operating the car on a track be- 
neath the trestle there is a clear, unobstructed 
space beneath the entire length of the track, and 
the cable operating the car can be attached to a 
plow or scraper to assist in excavating, or it can 
pe used for moving timbers. This arrangement 
of the bucket required but one man to operate, 
while two are necessary with the Moore excava- 
tor. An 8-in. I beam is attached to the lower 
edge of the gusset plate, as shown in Fig. 17, 
upon which a traveler is operated carrying a 
steam hammer for driving and an attachment for 
puliing the sheeting. The three holes in the gus- 
set plate allow the position of this girder to be 
changed to suit the width of trench, and bring 
the hammer and sheeting puller directly over the 
‘line of sheeting. An engine at one end furnishes 
power for operating the car and moving the 
trestle, and one at the other end furnishes the 
power for driving and pulling sheeting. The 
form of trestle allows the machine to be moved 
forward without driving the sheeting close to the 
ground, which is impossible with the Moore ma- 
chine. 

Mr. A. W. Gates, Engineer for the contractors, 
has given the following data on the cost of ex- 
cavating and sheeting: 

Cost of Sheeting.—On a trench 45 ft. deep, 13 ft. 
wide, sheeting 16 ft. long, the cost of setting, 
driving, pulling and moving sheeting and tim- 
bering by hand was as follows: 


2 timber men on top, at $2.00. .......5.. esse ecewees $4.00 
2 men setting, at $5 50 ee bewenl sender es ebodusenae 5.00 
8 men Griving, Ob: Beis 00k scsi eséysdevcese in ae 12.00 
8S men pulling, OF Beats ta ctucr das ©) sec cise ees 12.00 
2 men moving lumber ahead, at $1.50.............. 3.00 

Tote] occ 00 cc ncheen eee es on Uewe bobs pest eb eutnes $36.00 


This force sheeted 12 lin. ft. per day, on an av- 
erage, at a cost per foot of $3.00. 

The cost of the same work under the same con- 
ditions, using an Adams trench machine with 
steam for driving and pulling the sheeting, was as 
follows: 


2 timber men on top, at $Z.00..........cccececeeees $4.00 
2 men sotting, at GREED. csc sceesecvicccrussvesses 5.00 
1 MAN Operating GTIVER. vosciccesediceseccsecvesecis 2.00 
BZ helpern, at GLB iiesden Hk cee Wbacdindis A eetance 3.00 
2 men pulling... .cscevesrsessceeve dvi tenvess waves 2.00 
3 helpers, at GUM sii dix ccdctacaseecqscexckuew 3.00 
1 engineer .... Fas wate ev bb ee tease . 2.00 
1 man moving lumber ahead..........sssseeeeeeees 1.50 
Coal, oil, steam-hose and repairs..............++. 2.50 

Wate) os ccdesercecevenes seneesecentensencinseves $25.00 


Twelve lineal feet of trench were timbered per 
day at this cost, or $2.08 per lin. ft. The saving 
in cost of sheeting on a trench of this size by the 
use of steam in driving and pulling was 92 cts. 
per lin. ft., in addition to the fact that the wear 
on sheeting driven by this method was much less 
than when it is done by hand. 

The following cost of sheeting is for hand work, 


trench 35 ft. deep, 12 ft. wide: 

2 timber men on top, at $2.00. ...........2eeeeees $4.00 

ER CNN: cc bin decd ce stdcnsecs, Koneesaebaten 2.50 

OG ene iaee, ' WE TRI. oso. Skkads coedbd dense eae 9.00 

4 then: Wale, 06 GEO. vn wind . iacvisee cme thee 6.00 

S ante peas DONOR so. x Sas 0 See coher isibanae 1.50 
WOR ssacdc caCivedss « Sedcncthewsivcteueeins $23.00 


Thirteen lineal feet of trench were sheeted per 
day at a cost of $1.77 per lin. ft. 

Small trenches 8 ft. to 16 ft. deep in sand cost 
from 10 to 25 ets. per lin. ft. to timber, 2x8 
ins. hemlock being used for sheeting. Stringers 
in trenches 35 ft. or more in depth were 8x8 ins. 
yellow pine, with 6x8 ins. white pine braces, and 
in trenches of less depth 6x 6 ins. hemlock string- 
ers and braces were used. 

The cost of sheeting given above does not in- 
clude wear and tear on lumber, which is quite an 
important item. Much less lumber was lost where 
it was removed by steam than when done by 
hand. The wear and tear on sheeting driven by 


the former method was considerably less than 
where hand mauls were used. 





Cost of Trenching.—The work for the month of 
April, 1896, with 25 working days, gives a fair 
average of the cost of trenching by machines in 
sand. These figures do not include repairs, super- 
intendence, nor cost of tools. 

Adams Trench Machine.—Trench 33 ft. deep and 
12 ft. wide; average number of buckets handled 
per day, 288, at the following cost: 


18 whem: Aremahing, 06: GLB. 60 icicctencvies cniicseded $27.00 
1 man es a ENE REP OOD AL EG 2.00 
1 engineer .... Se CdS Sed. Benue eDL OED CL IS 2.50 
DOD, in akns ke ned Rheedinas cBkss aaa <aeerws -50 
nid: letee! arte edsa ne meoaehetaehawaanel 3.00 
Cs ee sks Gud centh co bdes cade cs cub udteceh ace 1.00 

ah tcc aie ntht2. aan pine anak seme $36.00 


Average cost per cubic yard, 12.5 cts. 

Moore Hoister and Conveyor.—Trench35 ft. deep 
and 12 ft. wide. The average number of buckets 
holding 1 cu. yd. each handled per day was 286, 
at the following cost: 


BB mags Grameieing: Ot GAO ais isi 55 665.0 85 Bove ed $27. 

2 men operating yuan, at icsnasteaphshean 4.00 
1 ee eect ol EF CRE io a pe pda’ es 2.50 
1 water boy.. bevels biv'g ‘she’s cM Abide obs. oat Se eReneee 50 
ED fo5k 4 5a canny 04 dhs co a peaaeaie conan . 8.00 
RI MN cock pee Sb basceks beotene eile et. 1.00 


Total cost 





Average cost per cubic yard, 13.3 cts. 


Table aeevng Contract Prices for Different Parts of 
Work on West Bluff Sewer System, Peoria, Ill 


Price per lin. ft. 





Brick Pipe 
Excayating sat back filling, sewers. sewers. 
under 8 cee G de ss vanes ddeware 222 .205 
8 tt. to ip eh 6d os vig ‘an ale 266 272 
ee eS oe as os baa -488 34 
Re nae, onsen e's tha veees -70 55 
ee ee OO a soe cy ce etiagn -92 -76 
ee Ee aay a ke oe beeen 1.34 -98 
a ee et ees boi eeae ee chee 53 1.04 
eo Pe ae las et ceeaenen wanes 2.10 2.52 
a: eee. ohh ce seme gee ee eee Eee « . 
oo” ae | aah ekeesweieeiinas 5.43 
Re ae «ea eee gaa etoaietans 6.765 
eT aria. > 6a 0 cca meee aee tence 9.39 
Building Egg-shaped Brick Sewers. 
ft. ins, ft. ins. 
ey ee SB, GOMOD os ee a cbs sc cc cca $0.83 
ie eee. 6, ieee oo ets .88 
2 eS 8, ey, oi pie ECSU «0.6 $s Wie'y-0 D4 
2 © x3. 0 oe. | DRA MAIETE «0404.0 008 .99 
a2 eS . 2, Tre. B) ie PREM G MEREES so See oc as 1.26 
2 4x3 ¢€ See PS eee 1.40 
Sm xg ‘i Ps 5) Ri Rib ale baw co 0c tc ee 1.48 
S84 -& Rete pian ele eG. . b's. oe o's 2.02 
> 3 x:@) 3% EE eS SS 2.14 
Building Circular Brick Sewers. 
lin. ft. Diam. lin. ft. Diam lin. ft. 
-$2.06 Sess sass $2.55 68-in -. $4.96 
2.22 56-in 2.71 70-in -- 5.20 
2.28 §8-in....... 2.74 BOG cscs. ROD 
2.39 60-in....... 2.89 M6 «05's 6.06 
2.47 64-in . 3.06 MS eens 6.15 
88-in 6.38 
Furnishing and Laying Pipe Sewers. 
Price per 
Laid complete. lin. ft. 
Pe Qa US EW oe ei pueuce cauess acsaveces 62.2 cts. 
18-in. e _ o +} @iuibze ense Muedinne SehS 05.0.0 ih 45 a 
16-in. a ~ lle TPES SP RE ORS ES: 44.4 ‘ 
14-in. oe = She Ce POC e Ty PP er re 30.5 *“ 
12-in. . - Ee eee me 23.8 ** 
10-in. 4 = Mind Meehan wekianeaneeeh see ees 
8-in. * = wir oor Ss eee 12.75 “ 
4-in. drain tile, with cloth-wrapped joints, laid on 
T '5t Gilt: MTOR cna es bias s 2 beue Bo eke ak ee oe" 


%-in. galvanized wrought-iron pipe, for service 
pipes to flush tanks, laid and connected, complete.12.2 
Manholes on pipe sewers, 10 ft. deep, including 
rim, cover, steps, fixtures, all comp ete, each.... $28.86 
Price per foot to be added when depth exceeds 


10 ft., and deducted when depth is iess than 10 

TE... GO 0b0ss cds coches Wtecnebeenhuss bub anases 2.39 
Manholes on brick sewers, 10 ft. deep, including 

rim, cover, steps, fixtures, all complete, each. . 22.53 
Price per foot to be added when depth exceeds “10 

os and deducted when depth is less than 10 ft., 1.98 
Flush tanks, exclusive of emptying. device, 4% ft. 

POND. oss Se eb ice BNC 600 bd Cease aneneer ba nneesan 30.00 
—— tanks, exclusive of emptying device, 4 ft. 28.86 
Flush tank devices, 8-in. siphons........+......20+5 27.10 
Flush tank devices, Gain. GIPMONG, » 062 sss cee vn c5 see 24.42 
Price to be deducted from sum of above bids for 

pipe sewer manhole, 4% ft. flush tank, and 8-in. 

gon when combination manhole and flush tank in 
Lampholes 10 ft. deep, with rim and cover, all com- 

BIGD. § gant e00ee- 6oencenss < chkudeabeaa Uh cunesad 4.77 
Price per foot to be added when depth exceeds 10 

ft., and deducted when depth is less than 10 ft.. ll 
Storm water inlets and all fixtures, complete, 10-in. 

GIGCHATTS PIMOS onc cccccccssccceecertevcesccccves 16.10 
Price rg cubic yard of extra excavation where 

found necessary in the construction of the work. 1.11 
Price per~cubic yard of extra embankment where 

found necessary in the construction of the work. 2.22 
Price per cubic yard for concrete in outfall abut- 

ment, and for extra concrete in place..........++ 7.77 
Price per cubic yard for outfall stone masonry. 6.66 
Price - cubic yard extra rubble masonry where 

found necessary in the construction of the work.. 13.32 
Price per 1,000 ft. B. M. timber work in place, 

other than sheeting, where found necessary in 

the construction of the work... ..........s-+0++> 25.00 


For all extra work not Included above or in contract 
and specifications, its actual and reasonable cost as de- 
termined by engineer, plus 10% of said cost, 





XXXVII. No. 
Adams Trench Machine (second one 


structed).—Trench 45 ft. deep and 13 ft. 
The average number of buckets moved pe: 
in sand was 284, at 1 1-9 cu. yds. each, or a} 
316 cu. yds. per day, at the following cost: 


18 men trenching, at $1.50.......................8 
1 mah operating bucket 

1 foreman. 
SMNON USCA SS Sesdrteetteuieek CA Vcleecsc 
1 water boy..... Ad eit ehink® dap sdekbetakee cede. 
pr Ss UN nein: Pol one weet hedhGs Boe casdees.... 


POOPOHCCC OR SO OC ESOS eecceces 


Total cost 
Cost per cubic yard, 11.4 cts. 


Records.—An inspector was placed with 
gang of workmen, who were paid for the a 
time employed, at the rate of $2.50 per day 
pipe sewers, and $5.00 per day on brick sew 
union bricklayers only being employed for } 
inspectors. They were required to keep in 
ordinary field book a sketch of the line, shoy 
the width of street, position of the sewer in 
street, and measurements to each Y or slant 
house connection. Each block was measured . 
arately, the zero being in the center of the mx 
hole cover at the lower end, with continu 
measurements to the lamphole or manhole at ' 
further end, every measurement being made tw) 
As rapidly as the lines were completed the 
spectors’ books were turned in to the office a), 
the notes ,permanently recorded by platting sa) 
to a scale of 40 ft. per inch in leather books ©; 
mounted drawing paper, 14x18 ins. in size. Th. 
house connections will he platted in these books 
as rapidly as completed, showing the exact loca 
tion of same, and with what the connection is 
made. 

Cost.—The cost of the principal items of the 
work has been as follows: 


Construction,amount 

paid contractors $332,493.17 
Design, including 

surveys and office 

QO vacisccs ees 2,468.94, or 0.74% of cost of work 
Inspection .. .... 14,133.55, or 4.25% of cost of work 
are superin- 

tendence ........ 3,530.00, or 1.06% of cost of work 


ee i 


COMPARATIVE COST OF DIFFERENT SYSTEMS OF 
LIGHTING. 


At the last meeting of the Deutschen Verein 
von Gaz und Wasserfachenannern, Mr. F. Joly, 
Director of the Electrical Society of Cologne, pre- 
sented the results of photometric tests to deter- 
mine the comparative cost of light obtained from 
different sources and in practical use. 

In these experiments the standard of comparison 
in light was 16 Hefner units; the value of one 
Hefner unit being somewhere between 1.02 and 
1.06 French carcels, and the value of one carce! 
being 9.5 to 9.6 standard candles. The standard 
unit of comparison adopted was therefore equiv- 
alent to 166.81 standard candles, It was estimated 
that the electric current sufficient to produce one 
Hefner unit, by incandescent lamps, was an av 
erage of 3.3 watts, at the beginning of lighting, 
and 3.7 watts after 500 hours of use, the mean 
being 3.5 watts. The cost of the hundred-watt- 
hour was placed at 0.0875 francs. The average life 
of the mantles used in incandescent gaslighting 
was placed at 400 hours, and the cost of a mantle 
was taken as 2.50 francs. 

The net cost of coal gas was placed at 0.20 
francs per cu. meter; that of the litre of alcohol 
at 0.375 francs for alcohol at 90° C., and 0.325 
francs for alcohol at 94° C. The net cost of the 
litre of petroleum was fixed at 0.1875 francs, and 
all of these prices apply to Germany alone, the 
table following being chiefly interesting from a 
comparative standpoint. For this reason we have 
left the hourly cost in decimals of francs: 


Cost per hour 








fe 

Method of hting. light, francs. 

Incandescent Ect janes Hees 68 adv cues 66 eee ee 0.0497 

Coal gas, Cleft BUFMEP. . cc cceccccccsecesvcceveccces 0.0820 

argand burner . * .0.026¢ 

“« “Siemens ‘‘precise’’ burner... 0.0200 
""iayduch 5 sem an aas 0. 0.0177 

eee ee eee eee eee ef 

ee ee ot 80° e* cisubriketeen seeds 0.0161 

Coal gas, Recoverable Siemens burner..... cee ee ee 0.0157 

Wenham burner ........00..cseeeeeee ce 0.014") 

Petroleum, = small IAMpS .......-. +. ee ee cece eee O17 

in large lamps ........- Soest ede cece oe DO100 

Coal gas, with Siemens That burner.... Risbashs hoe: 

with incandescent burn (Weisbach + oe 0.0087 

Electric arc light, wi wa an Itmpe? ve veveeeeese QO? 


erento ween en ele 
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iE DISPOSAL OF WATER FROM STEAM SEPA- 
RATORS. 


e use of steam separators for removing 
,ined water from steam before its entry to an 
ne cylinder has now become so general that 
mission of such separators on the piping of 
steam plant may be fairly set down as bad 
neering. But in the majority of steam plants 
re separators are in use, very defective 
nods are in use for the disposal of the col- 
-d water. In most cases this water is en- 
y wasted, and while this may seem a small 
ter in large plants the water and heat thus 
ted represent a considerable loss in the course 
he year. For example in a 1,000 HP. plant 
consumption of water may amount to 150,- 
lbs. per day; and if 2% of this is collected in 


a suitable arrangement of piping a number of 
separators may all drain to one loop. We show 
herewith a view from a photograph in the power 
station of the Brush Electric Light Co. of Balti- 


‘more, Md. This station is equipped with three 


1,000 HP. Westinghouse engines, and, as shown 
in the cut, a separator is attached to the horizon- 
tal run of pipe leading to each engine. A small 
pipe drains the bottoms of all the separators and 
a single loop returns all the water to the boiler 
with perfect regularity and without attention 
from the engineer. 


—— nn 


THE COST OF BOILER-ROOM LABOR. 
Circular No. 6 of the Steam Users’ Association, 
Geo. Atkinson, Secretary, ST Milk St., Boston, con- 
tains some interesting information concerning the 
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50 cts. to $1 a week, so that the cost of labor is 5 to 10 
ets. per ton greater for hard coal. This ‘s not because 
hard-coal plants lie in a regiom of high wages. 

3. The men fire more coal (in the proportion of about 
15%) and receive more pay (about 10%) in the plants that 
run 24 hours a day instead of ten hours a day, the re 
sult being a cost per ton about 5% less. The difference 
is not quite so marked when comparing plants burning 
very large amounts of coal (200 tons a week) 

4. The cost gradually decreases as the size of the plant 


increases, becoming, however, nearly stationary at 200 
tons per week. 

5. The labor per ton of coal is about 10% less for a steady 
load than for a variable load of any sort. 

6. Men do more work (15% to 20%) and get more pay 
(10%) according to whether the plant is worked to its ca 


pacity or not. The result is a saving of 5 to 10% for the 
plants that provide a small amount of grate for burning 
a ton of coal per week, or average a high amount of coal! 
per square foot of grate per hour 





VIEW OF WESTINGHOUSE DIRECT-CONNECTED ENGINE IN THE STATION OF THE BRUSH ELECTRIC LIGHT CO., BALTIMORE, MD., SHOWING STEAM 


the separator it amounts to 3,000 Ibs. per day. 
The coal used in heating this from the feed tem- 
perature to that at which it is wasted may be 75 
to 100 Ibs. per day. When these figures are mul- 
tiplied by the days in a year the annual loss of 
coal and of water assumes proportions by no 
means insignificant. 

In a condensing plant it is a comparatively 
simple matter to drain the separators to the hot 
well, with a suitable steam trap to prevent waste 
of steam; but in an ordinary power plant the fact 
that the boilers are usually at a higher level than 
the separators next the engine, makes the return 
of the condensed water difficult. An apparatus 
which has come into quite general use for this 
work is the steam loop system of Messrs. West- 
inghouse, Church, Kerr & Co. This ingenious 
appliance was described in Engineering News 
upon its first appearance, in our issue of Aug. 2, 
1890. Itis now so familiar to most engineers that 
we need only say here that it is merely a system of 
piping containing no moving parts whatever, by 
which condensed water is automatically returned 
to the boiler. In applying the steam loop to a 
separator, the usual practice is to place the sepa- 
rator in the steam pipe near the throttle, leading 
the loop from the bottom, and running it to some 
convenient point where it can be carried up to 
a height sufficient to drain into the boiler. At or 
near its highest point condensation in the horizon- 
tal portion causes the lifting action by which the 
flow is maintained against the difference of level 
and moderate difference of pressure. 

It is not necessary, however, to have a steam 
loop for every separator on a power plant, as by 


SEPARATORS DRAINING TO STEAM LOOP. 


cost of labor in steam-boiler plants, which was 
obtained from a study of statistics furnished by 
members of the association. The average cost of 
handling coal is 48 cts. per ton, the minimum 26 
cts. and the maximum 85 cts., showing such a 
wide range that it is evident that a considerable 
saving may be made in many plants by improving 
the methods of handling. As to the question of the 
difference between good and bad firemen, unfor- 
tunately, no information is furnished. All that 
the report has to say on this point is that “the 
cost of labor in the final comparison should be 
expressed in cents per 1,000 Ibs. of steam, but 
very few of our members know their evaporation.”’ 
This statement is undoubtedly true of steam- 
users in general; only a small percentage of them 
know whether they are getting a proper equivalent 
in steam for the amount of coal burned. Although 
the report is confessedly imperfect, and some of 
its conclusions are likely to be modified upon fur- 
ther investigation, the labor costs given should be 
useful to steam-users as a basis of comparison 
with the costs in their own plants. As the report 
says: “Our work will be of most value to our 
members if it leads them to investigate why the 
costs are more or less in their particular plants 
than in other plants, under nearly the same con- 
ditions. We give below some extracts from the 
report, which is signed by Prof. Peter Schwamb, in 
charge, and R. S. Hale, Expert to the Association. 

Subject to obvious limitations the conclusions indicated 
are as follows (only large plants, burning 50 tons a week, 
are referred to unless stated otherwise): 

1. It takes no more hours of labor to fire a ton of hard 
coal than of soft. 

2. Firemen in hard-coal plants receive higher wages by 





7. The amount of grate a man tends does not seem to 
affect the amount of work he does. That is, one fireman 
and a helper do not fire more nor less coal per week than 
two firemen. 

8. Shaking and dumping grates use more expensive men 
and each man fires less coal than do cheaper men on or- 
dinary grates. 

9. Handling coal should cost about 1.6 cts. per ton per 
yard up to five yards, then about 0.1 cent per ton per 
yard for each additional yard. 


10. Cheap men do as much work as good men, so that 
the cost of labor is almost always less per ton of coal with 
cheap men. The quality of the work may not be the same, 
so that the cost per ton of steam is not necessarily less. 


11. Wages of firemen and work done per man are about 
the same in the states of Maine, New Hampshire, Vermont 
Massachusetts, Rhode Island, Connecticut, New York, New 
Jersey, and Pennsylvania. 


12. Small plants. 

One man (besides night man) can run engine and fire up 
to about 10 tons per week. 

One man (besides engineer and night man) can fire up 
to about 35 tons per week. 

Two men (besides engineer and night man) can fire up 
to about 55 tons per week. 

Three men (besides engineer and night man) can fire up 
to about 80 tons per week. 

These figures assume that the night man does all he can 
of the banking, cleaning and starting. 

The figures are for average conditions. If the conditions 
are exceptional, as, for instance, a very long wheel or 
very variable load, proper allowances should be made. 

13. Mechanical stokers save 30 to 40% of wWbor in very 
large plants (over 200 tcns per week), 20 to 30% in medium- 
sized plants (50 to 150 tons per week), and save no labor 
in small plants (less than 50 tons per week). 

14. The down-draft grate is more expensive in labor 
than the ordinary grate (one fair test only). 

15. The eight-hour day (in 24-hour plants) is only about 
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10% less efficient in tons per man than the 12-hour day 
(one test only). 

Coal handled per man, cost of labor per ton, etc., in 
large steam boiler plants: 


;—-——_-————Coa]. —_—— i 
Soft. Mixed. Hard. Soft. Mixed. 
Hours per day ........ 10 10 10 24 24 
No. plants averaged .. 21 6 10 8 2 
fons per man per week 21.3 22.8 21.8 26.2 26 
Wages of firemen*....$10.92 $11.48 $12.57 $12.28 $13.13 
Cts. per ton (all labor). 52 52 55 47 45 


*Per week. 
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STEEL CHIMNEY AT THE RIDGEWOOD PUMPING 
STATION, BROOKLYN, N. Y. 


We illustrate herewith a steel chimney recently 
built for the Ridgewood Pumping Station of the 
Brooklyn Water-Works, by the Philadelphia En- 
gineering Works, Limited. It is one of the tallest 
steel chimneys in this 
country, being 217 ft. 
high from the ground 
level. The minimum di- 
ameter is 8 ft., and the 
diameter at the base is 
25 ft. It is lined with 
brick for one-half of its 
height. There are 137 
plates in the structure, 
varying in weight from 
800 to 1,400 Ibs., and in 
thickness from 4 to %- 
in. The cost was about 
$10,000. The plates are 
of open-hearth steel, of 
65,000 1lbs. tensile 
strength, with an elon- 
gation of 20% to 25% in 
8 ins. An iron ladder ex- 
tends from the bottom 
to the top of the shell. 
The chimney was erect- 
ed in ten weeks. The 
work of erecting was 
done from an _ inside 
scaffolding which was 
raised as the work pro- 
gressed, 

Theadvantages of such 
a chimney over the ordi- 
nary brick structure lie 
in its smaller first cost, 
in its lesser weight, per- 
mitting a secure founda- 
tion to be made in un- 
stable soils and in the 
rapidity with which it 
can be erected. 

On the other hand 
there are many progres- 
sive engineers who re- 
gard all such great 
chimney shafts of either 
brick or steel as uneco- 
nomical and out of date. 
A chimney is after all a 
heat engine which does 
a certain number of 
foot-pounds of work in 
moving air and products 
of combustion, and when 
one computes these 
foot-pounds he realizes 
what a large sum he is 
expending on a motor 
which develops a mere 
trifle of power. The 
number of power plants 
is all the time increas- 
ing in which the chim- 
ney is made only tall 
enough to discharge the 
products of combustion 
where they will cause no 
Steel Plate Chimney at the nuisance, and a power- 

Ridgewood Pumping Sta- griven fan or blower 
tion, Brooklyn, N. Y. forces the air for com- 
Bullt by the Philadelphia jystion through the fuel 

Engineering Works, Ltd. “and the boiler flues. 

The sole advantages of the chimney are its ex- 
treme simplicity and the fact that it does its work 
with practically no attendance. These will doubt- 
less keep it in use for all power plants of small 
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size; but for plants of large size the tendency Is 
steadily increasing toward the use of mechanical 
draft. 
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REPORT OF THE MASSACHUSETTS STATE BOARD OF 
RAILROAD COMMISSIONERS. 


The report for the year 1896 shows that there 
has been no increase in mileage during the year 
and that of 49 railway corporations only 13 are 
engaged in actual operation, 34 companies’ lines 
being leased to or operated by other companies. 
Five of these 13 operating companies had over 
96% of the mileage and conducted nearly 99% 
of the entire passenger and freight traffic. In 
financial affairs there was an increase of 2.01% 
in gross earnings, 4.05% in operating expenses 
and 1.79% in net earnings. 


Transportation of Bicycles. 


The transportation of bicycles is one of the 
interesting matters treated of in the report. The 
General Court in January, 1896, passed a reso- 
lution instructing the Board to investigate the 
terms and conditions of carrying bicycles on rail- 
ways, and to report to the Court what legislation 
would be advisable in the matter. Public hear- 
ings were held and both sides of the question 
were fully presented. At the close of the hearing 
the parties interested agreed upon a schedule of 
reduced rates which has been approved by the 
Board. With a passenger fare of less than 75 
cts., the bicycle charge is 10 cts.; with a fare of 
75 cts. to $1, the charge is 15 cts., and so on, 
these rates being a reduction of 33% to 50% for 
the shorter distances and 25% for longer dis- 
tances. In view of this agreement on the part 
of the railways, the Board considered that no 
legisiation was necessary with regard to the car- 
riage of bicycles. The following extracts from 


the report give some of the arguments on both 
sides of the question: 


So long as the railway company for a passenger fare 
carries with the passenger a trunk up to 150 Ibs. in weight, 
it should carry a bicycle instead of a trunk, if the passen- 
ger so elects. The company should not be asked to carry 
without extra charge a bicycle for a passenger who has a 
trunk or any other baggage; nor should the company be 
expected to carry a passenger with bicycle on a low-rate 
coupon or mileage ticket, but only on a full-fare single 
ticket. The bicycle should not be required to be covered 
or protected, and should be carried at thé risk of the com- 
pany and not of the owner. 

It was urged that the free carrtage of bicycles would 
attract travel to the roads, and would be a source of profit 
rather than of loss. The need of suitable provision for 
their carriage, whether with or without charge, was also 
emphasized. Reference was made to the statutes of New 
York, Ohio and Rhode Island, by which bicycles are de- 
clared to be ‘‘baggage,”’ and are required to be transported, 
not exceeding one for each passenger, subject to the same 
charges and liabilities as for baggage, and without being 
crated, covered or otherwise protected. It was stated that 
about 150 transportation companies, large and small, most 
of them small, had adopted the practice of free carriage, 
though it appeared that some of them had abandoned it 
after trial. 

Among the counter-points and suggestions were the fol- 
lowing: A railway company cannot be required to perform 
any transportation or service withouta reasonable compen- 
sation. The validity of statutes providing for the free car- 
riage of bicycles is not conceded by the railroads of the 
States where such statutes have been enacted. It is the 
custom to carry without additional charge certain articles 
of wearing apparel and personal effects for the use and 
comfort of a traveller, known as ‘‘baggage;”’ but the bi- 
cycle does not come within the proper and recognized 
meaning of this term. 

Personal baggage is required to be packed in trunks or 
otherwise protected so that it may be handled with the 
expedition demanded in passenger traffic and may be se- 
cure from loss or damage while in transit. The bicycle, 
on the other hand, which from its structure is peculiarly 
liable to expensive injury, is to be received and trans- 
ported without cover or protection of any sort, but with 
the same risk and liability on the part of the carrier as 
for protected baggage. It consists, moreover, of numerous 
nicely adjusted parts and attachments. The employees of 
the baggage department have not the time, and usually 
have not the skill, minutely to inspect each bicycle offered 
so as to determine whether it is in good order and condi- 
tion when received. The company is consequently exposed 
to frequent claims for injury or for loss of special] parts, 
which it cannot verify or, if fraudulent, disprove, and 
which are a source of serious and costly annoyance. 

A bicycle takes up much more room than a trunk of 
ordinary size and allowable weight. Bicycles require not 
only extra space in baggage rooms and cars, but extre 


service of employees. Bicycles must be received, -} A 
and delivered at the baggage room or other room pr 
for the purpose. Provision must also be made for 
storage while waiting shipment or delivery. A may 
can carry On a truck twenty trunks at a time, can } 
but two bicycles, so that twenty bicycles require ten 
between the baggage room and car. 

It was further stated that the number of bicycles «* 
for transportation is so variable and uncertain that 
cannot be provided for with system and economy. » 
cycle meet or excursion, or an unexpected chan; 
weather, may precipitate upon the railway scores or 
dreds of wheels, often at way stations, for which it | 
prepared and for which its regular facilities are w 
inadequate. 

The effect of free carriage in New York appears to ' 
been an increase by some 60 or 70% in the numb: 
bicycles carried on local and suburban trains, without 
responding increase in number of passengers. The r: 
must necessarily be an increased cost of service av 4 
tendency to higher passenger fares. 

At the time of the hearing, bicycles were carried on «16 
railroads of this State at regular ‘‘excess baggage’ ra: s 
80 called, a bicycle being rated at 100 Ibs. The lows: 
charge fora bicycle under this tariff was 16 cts., this being 
the charge when the passenger fare was less than 4() : ‘5, 
if the fare was 40 to 74 cts., the bicycle charge was .) 
cts.; and so on, increasing approximately in that ratio 
with the fare. 

Car Ventilation. 

The ventilation of passenger cars was anotli: 
special subject investigated by the Board, in ac- 
cordance with a resolution passed at the previous 
legislative session, this resolution having origin- 
ated from a petition by Mr. James M. Palmer, 
Treasurer of the Palmer Car Ventilating Co. The 
petition asked that railway and street railway com- 
panies should be required to equip their passenger 
cars witha proper system of ventilation, but in- 
stead of passing a mandatory act the legislature 
passed the resolution referred to. The following 
is the substance of the Board’s report after public 
hearings had been held: 


Three patented systems for the ventilation of cars were 
presented at the hearings. The Palmer system consists in 
taking the fresh air into the car under the hood at the for- 
ward end, and carrying it into two channels which extend 
the entire length of the car, one on each side of the clear- 
story. There is a partition in each channel at the middle 
of the car, and the fresh air is discharged into the car 
through screened openings all along between the front and 
middle of the car, while between the middle and the rcar 
end of the car the foul air is intended to pass out through 
similar openings into the channels, and thence into the 
open air. This system was invented some twelve years 
ago; but it is claimed that improvements have been made 
from time to time, the latest within a few months. The 
system has, however, never been introduced except ten- 
tatively on any railroad. Two cars equipped with it have 
been running on the Boston & Maine R. R. for several 
years, and one on a western road for about a month. It 
was tried on one or two street railway cars, but only for a 
short time. 

The second system presented was that which bears the 
name of its inventor, Mr. William G. Creamer. By this 
system the fresh air is taken in through a funnel-shaped 
opening at each side of the car near the front, and is 
passed down and along the heating pipes in wooden boxes, 
from which it enters the car near the floor at various 
points. The foul air is designed to be exhausted by auto- 
matic ventilators at the clear story. This system was 
patented originally in 1861, but later improvements are 
claimed to have been made. It has been applied experi- 
mentally to cars on various railways, but never to any 
considerable extent, and it cannot be said as yet to have 
approved itself as a success in practical railroad use. Its 
most extensive use is on the cable railway on the New York 
and Brooklyn bridge, where 44 cars equipped with it are 
now running, 20 of them having been equipped the last 
year. 

The third system, also named from its inventor, was 
presented by Mr. George H. Maynard, who has a patent 
only about a year old. By this system the foul air is with- 
drawn from the bottom of the car through a register on 
each side, by means of automatic exhaust ventilators at 
the top of the car. The fresh air enters at the ends of the 
car through transom windows. The system is now in ex- 
perimental use on several cars of the Fitchburg R. R. 

The questions to be considered appear to be these: 

1. Are the methods of ventilating passenger cars now in 
general use reasonably satisfactory? 

2. If not, are there any methods which have been shown 
by experience or otherwise proved to be on the whole 
more satisfactory? 

3. Is it at present desirable that there should be any spe- 
cific legislation on the subject? 

In considering the first question, a distinction is to be 
taken between the conditions which exist in summer and 
those which exist in winter. In Whe car must be 
warmed as well as ventilated. In , the ventilation 
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fs by means of open doors and windows,and cannot be said 
to be insufficient. It might be possible to devise a system 
theo tically more perfect, that is, insuring a better regu- 
late’ supply of pure air to each passenger, without 
fra’ are without dust or cinders; but such a system, 
in crier to be effective,would require (as will be seen) that 
the (0ors and windows be kept closed; and if it were desir- 
able. it is not practically possible to keep the windows 
clocel in summer, since passengers will not submit to it. 
The question of car ventilation as a practical question 
jg ‘herefore Mimited to the methods which can be used 
dur g the season when the windows must as a rule be 
kept shut in order to maintain a proper degree of warmth 
inside the car. 

The usual methods of ventilating passenger cars consist 
in taking the fresh air in through openings at the end of 
the car, either over the door or between the door and the 
sides, and also through movable sashes in the top of the 
car at the sides of the clear story. The foul air escapes 
through similar openings, and probably in some cases fresh 
air comes in and foul air goes out through the same open- 
ing. This system cannot be said te be a theoretically per- 
fect one, nor in its practical working all that could be 
desired. Tests have shown that the air in the car is at 
times more impure than is desirable or conducive to health. 
This is especially true in sleeping cars. 

The evil does not appear, however, to be by any means 
so serious as it is sometimes depicted by theorists, vale- 
tudinarians, and the inventors of ventilating apparatus; 
and the present methods, if properly used, would undoubt- 
edly give much better results than they do. The trouble 
frequently appears to be that the means provided are not 
intelligently and systematically used by trainmen, or that 
their use is not permitted by passengers. Many persons ob- 
ject, often unreasonably, to the opening of a ventilator 
anywhere near them, and it is not an uncommon thing to 
find a car with all of the clear-story ventilators closed. 
Such was the case in three out of the eight sleeping cars 
of which the air was tested and the results given in the 
report of a committee of the Master Car Builders’ Asso- 
ciation in 1894. A paragraph in the report touches on 
one of the difficulties just referred to, and proposes a 
remedy. 

Great improvement could, however, be made in the con- 
dition of the,air in our crowded passenger cars, if the 
trainmen were compelled to pay proper attention to the 
ventilators. A regular set of instructions should be fur- 
nished them for their guidance, and division officers should 
be instructed to pass through the train at every opportu- 
nity, and to report cases where the ventilators have been 
neglected, and the air is overheated or foul, to the division 
superintendent for discipline. The men would then soon 
learn to attend to this part of their duty. Sleeping car 
companies should have a code of rules printed and posted 


in the cars, and their porters and conductors should be 
made to observe such rules. 


Admitting that the methods now in general use are not 
all that could be desired, and that in fact they fall far 
short of an ideal system, the question arises whether there 
is any other available system which is radically better. or 
on the whole more satisfactory. The answer must be that 
no such system, so far as the Board has been able to learn, 
has as yet been discovered and has borne the test of prac- 
tical success,—though it is probable that a more perfect 
system may yet be devised. 

The problem of car ventilation involves conditions 
which are peculiarly variable and complex. A car is some- 
times in motion and sometimes at rest; sometimes it runs 
slowly, sometimes rapidly; sometimes it moves with the 
wind, sometimes against the wind, and sometimes at right 
angles to the wind; its doors and windows are sometimes 
open and sometimes shut. The passengers in a car, more- 
over, differ widely in temperament, health and habits of 
life, in sensitiveness to heat and cold and to drafts of 
air. Some are young and robust, others are aged or feeble. 
Some desire a high temperature, some prefer a low tem- 
perature; some want to sit by an open window, others can- 
not endure a current of air without taking cold; some are 
warmly clad, or retain in the car their overcoats and furs: 
others are thinly clad, or remove their outer garments 
as they would in a sitting-room. At stations, the doors 
of a car are necessarily thrown open, sometimes for several 
minutes; and they are also opened from time to time 
while the car is in motion, for the passage of the conductor 
and brakemen through the train. 

All these varying conditions make the systematic ven- 
tilation of a railroad car much more difficult than that of a 
building or room. The opening of the doors and windows 
is a troublesome disturbing factor. If these could be 
kept closed, it would be much easier to devise an effi- 
cient system of ventilation. It has been found impracti- 
cable, however, to construct cars with windows that cannot 
be opened, even in the winter. Instances have repeatedly 
occurred where passengers have forcibly broken out the 
windows when it was found that they could not be raised. 
Even in the coldest months, there are days when the 
steam heat renders it as desirable to open the windows as 
it is in summer. No system of car ventilation appears as 
yet to have been discovered and successfully tested, which 
is thoroughly efficient except when the car is in motion 
and the doors and windows are closed; and this is as true 
of the systems which have now been urged upon the atten- 
tion of the Board, as it is of other systems. 

The difficulties, then, In the way of securing perfect 





ventilation are partly physical and partly due to the 
idiosyncracies of passengers; and of the two, the latter are 
the harder to deal with. 

An ideal system would provide for admitting a proper 
supply of pure air, without draft, cinders or dust, and for 
carrying off an equal quantity of vitiated air. The fresh 
air should be warmed in winter, and should be made to cir- 
culate through the car before leaving it. The ventilation 
should be independent of the motion of the car, acting 
when the car is standing still as well as when it is in 
motion; and there should be a slight excess of pressure 
inside the car, so that the tendency would be to exclude 
smoke and dust. 

The existing methods are far from fulfilling these con- 
ditions; and the Board knows of no system, which has been 
practically tested, that is not open to some serious ob- 
jection. If the fresh air is admitted at the top of the 
car, it should be warmed by some special heating appara- 
tus, and the foul air should be removed from the bottom of 
the car at the other end, which necessitates separate inlets 
and outlets at each end of the car. If the fresh air is ad- 
mitted at the bottom of the car, after being carried along 
steam pipes, it is not only very unequally heated, depend- 
ing upon the distance it has travelled along the pipes, 
but in entering it stirs up the dust and deposits on the 
bottom of the car, which, as the scientific experts in 
sanitation have taught us, may be charged with the germs 
of tuberculous and other disease, and should by no means 
be disturbed. 

It is not improbable that the best system of car veutila- 
tion will prove to be one which is not dependent for its 
action upon the motion of the car, but in which the supply 
and change of air are effected by means of fans operated 
by power. No such system, however, has as yet been 
sufficiently tested to prove its success. Experiments in the 
use of fans were made some years ago on the Central 
Railroad of Georgia, but after a short trial the method 
was abandoned. This is the only instance which has come 
to the notice of the Board in which fans have been actually 
used. 

We are satisfied by the evidence adduced at the hear- 
ings, as well as by information obtained from other 
sources, that the railway corporations of the country have 
not been indifferent to the importance of car ventilation 
as effecting the health and comfort of their passengers. 
They have made it for many years the subject of study 
and experiment. The question of cost does not appear to 
have controlled their action, and the difference of cost is 
not indeed a factor of much account, at least in the con- 
struction of new cars, as between the practicable systems 
open to selection. The companies have from time to time 
allowed one or more of their cars to be fitted up, under 
the immediate direction of the inventor, with any system 
the system to promise better ventilation, and have given 
the system a fair trial on their roads. Each of the sys- 
tems presented at the hearings has had or ts having this 
opportunity. If any system, after years of persistent ad- 
vocacy, has failed of general adoption, it must be because 
the supposed merits of the system have failed to impress 
themselves upon practical railroad men. upon scientific 
experts and upon the general public. While there was 
testimony at the hearings tending to show that in some 
of the cases referred to, there was, under favorable condi- 
tions and for the time being, a somewhat better result ob- 
tained, the weight of the evidence was not sufficient to 
prove that as a general result, under ordinary and similar 
conditions, there was any marked or easily perceptible 
difference in favor of the cars ventilated by even the best 
of the patented systems, or that these cars were sought 
by passengers in preference to cars ventilated in the usual 
way. 

The subject of car ventilation, while apparently little 
progress has been made, has not escaped the attention of 
engineering organizations or of scientists. In 1893, the 
Master Car Builders’ Association appointed a committee 
on the subject, which submitted a report at the annual 
meeting in 1894. That report, however, made no specific 
recommendations, and did little except to formulate the 
ideal conditions, and to give the results of some tests of 
the air in cars and of the efficiency of some different types 
of exhaust ventilators. 

The American Public Health Association has also taken 
up the question through a committee on Car Sanitation, 
which has submitted several reports, chiefly calling atten- 
tion to the need of better ventilation and cleanliness in 
cars. In the report presented at the meeting at Denver 
in 1895, there is a paper by Prof. S. H. Woodbridge* in 
which a fan system of ventilation is proposed. The paper 
concludes as follows: 

It would seem to be of more than doubtful utility to 


equip coaches with carefully designed means for ventila- 
tion, unless railway employees are systematically trained 
to their use ard thev and the traveling public are educat- 
ed to habits of cleanliness.and are free from the trouble- 
making notions and imaginings which prevail, even among 
cultivated people, th reference to ventilation. The 
proper function of ventilation begins only after cleanli- 
ness has done its most perfect work. 

Any successful coach Lye ay must —- —e self- 
announcing means as shall en imagination in avor. 
and put on effective stop to window raising, that fatal 
disturber of the working of artificial ventilation. The rall- 

*Professor of Heating and Ventilation in the Massachu- 
setts Institute of Technology. 


way Management must also be called upon to provide 
whatever may be required to remove every reasonable 
excuse for window opening. 

It has not been made apparent to the Board, by the 
testimony at the hearings or otherwise, that there is 
grievous complaint by the travelling public about the 
ventilation of passenger cars, on either railways or street 
railways; or that there is any general demand for radical 
reform or relief through mandatory legislation. Much 
more frequent complaints come to our ears of the overheat- 
ing or underheating of cars, than of their foul or vitiated 
atmosphere. It is perhaps safe to say that the complaints 
of bad or insufficient car ventilation are not more nu- 
merous or well-grounded than those which are heard 
with respect to many public buildings and places of as- 
sembly for whose ventilation experts of high repute have 
been employed and no expense has been spared; and the 


problem is less difficult and complex in the latter than in 
the former case. This, however, is ne reason why there 
should not be persistent study and effort for the more per 


fect ventilation of passenger cars. 

It is evident from’all that has been said, that car ven 
tilation is still in its experimental stage: and that no ar 
tificial system or method has as yet been so fully perfected 
and so thoroughly approved By successful use. as to war 
rant the Board in recommending its general adoption 
under the constraint or regulation of law. The Roard ac 
cordingly reports, as the result of its investigation, that 
no specific legislation on this subject appears to be at 
present expedient. 

Grade Crossings 

There are now 32 railway grade crossings in the 
state, 22 of which are equipped with interlocking 
plant, and 10 are “know-nothing” crossings where 
all trains are required to stop. On June 30, 1896, 
there were 2,155 grade crossings of highways 
and railways, 70 such crossings having been 
eliminated during the past five years. Of the 
2,155 crossings, 1,154 are protected by gates, flag- 
menor electric signals, and 1,001 are unprotected 
The number is steadily being reduced, and the 
most extensive work of this character is on the 
New York, New Haven & Hartford R. R. near 
Boston (Eng. News, Jan. 14, 1896) and on the 
Boston & Albany R. R. at Newton (which we 
shall describe later). The total cost of abolishing 
grade crossings to date under the provisions of 
the act of 1890, has been 86,147,923. of which the 
state has paid $1,313,000, the cities and towns 
$423,104, and the railways have paid the balance. 

— —: 


A LIBERAL ENGINEERING SALARY, of $17.500 per 
year, has been fixed by the Liverpool Dock Roard as a 
compensation for its new Engineer-in-Chief, Mr. A. G. 
Lyster. Mr. Lyster had been assistant engineer to and 
succeeds his father, Mr. George Fosberry Lyster, who has 
been dock engineer since 1861, and who is now retired 
with an allowance of $12,500 per year granted by the 
Board. The elder Mr. Lyster carried out works, at 
Liverpool and Birkenhead, which are estimated to have 
cost $70,000,000. The action of the Liverpool Dock Board 
in so handsomely appreciating the long services of a 
faithful and efficient engineer, is in somewhat striking 
contrast to the usual corporate method of replacing of- 
ficers worn out in their service. 

a 

NORTH SEA AND BALTIC CANAL TRAFFIC, for the 
first working year, ending June 30, 1896, is disappointing. 
owing chiefly to high charges. Only one-fourtth of the 
estimated tonnage, or 16,834 vessels with an aggregate 
carrying capacity of 1,505,983 registered tons, used the 
eanal in the year. Of this number of vessels, 7,531 were 
steamers with 1,140,588 tons capacity. The tolls collected 
for the year amounted to 896,456 marks, or $224,114. Dr. 
L. Boyseu, Secretary of the Kiel Chamber of Commerce, 
said that the charges were so high as to deter shipmas- 
ters from using the canal. Further than this, captains 
are prone to take the route they are accustomed to and 
continue to make the voyage around the Skaw. The new 
tariff, which went into effect on Sept. 30, 1896, is a con- 
siderable improvement on the old one and the raising of 
the permissible speed from 6 to 7% miles per hour is a 
welcome concession. 


* 


GERMAN EXPORT CONDITIONS IN EASTERN ASIA 
are to be intelligently studied by a commission of ex- 
perts sent out by the Ministry of the Interior, and charged 
with the duty of opening up further opportunities for 
German commerce, and of studying prospective Japanese 
competition. Meanwhile the Germans are certainly hold- 
ing their own in competing for foreign business. A Ger- 
man firm has secured the contract for the Simplon tun 
nel: Siemens & Halske have obtained, against British 
bids, the contract for lighting the City of Mexico, and the 
same company is to develop the electric lighting system 
of Moscow. In Germany itself there is great activity in 
electrical development, and the latest project is for an 
electric road from Leipsic to Dresden, 
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In reviewing the report of the Commission of 
Engineers upon the Nicaragua Canal enterprise 
in our issue of March 26, 1896, we pointed out 
that the only course for Congress to pursue, un- 
less the enterprise was to be permanently shelved, 
was to provide at once for the full surveys and 
investigations which that Commission recom- 
mended. The Congressional committees in charge 
of this bill could easily have secured an appro- 
priation for such surveys at that time; and had 
they done so the work would be now well ad- 
vanced toward completion. 

But instead of taking this course the alleged 
friends of the enterprise and those who did their 
bidding on the Congressional committees in charge 
of this matter determined on a course which is 
probably unparalleled for its political stupidity. 
They decided to advocate the passage of the bill 
as originally introduced, with its government 
guarantee of $100,000,000 of bonds and subscrip- 
tion to $70,000,000 of stock, unaltered, thus en- 
tirely ignoring the report of the Engineering Com- 
mission appointed in accordance with the express 
act of Congress. Apparently the Washington 
agents of the Nicaragua scheme believed that the 
enterprise was so popular with the general pub- 
lic and with the members of Congress that it 
could be pushed through on these lines, regardless 
of the facts set forth in the report of Messrs. Lud- 
low, Noble and Endicott. 

It is true that the Nicaragua Canal is an ex- 
ceedingly popular enterprise. A year ago there 
was hardly a journal in the country that did not 
favor it. The report of the Engineer Commission 
did not condemn it as an enterprise by any means. 
It simply advised that before the United States 
put $100,000,000 into the scheme, it should take 
just the same steps to prove the investment a 
wise one that any banking firm or private indi- 
vidual would take. A year ago, we believe, an 
appropriation for further surveys of the canal 
route could have been carried without a dissenting 
vote. 

But those in charge of the fortunes of the Ni- 
caragua Canal bill were playing for higher stakes, 
and they determined upon the bold move of push- 
ing through ‘the bill as it stood. They not only ig- 
nored the report of the Engineering Commission, 
but they kept it from publicity so far as possible. 





The edition printed was made so small that the 
report was inaccessible to the general public, and 
the valuable maps and plans which accompanied 
it were not printed at all. To this day the only 
publication of this report accessible to the general 
public is that which was made in the columns 
of Engineering News, in our issue of March 26, 
1896. 

We say that the committee determined to push 
through the canal bill in its original form; but 
they did not undertake to do it at once while the 
fact that a commission of engineers had reported 
upon it was fresh on the public mind. Perhaps the 
delay of nearly a year was merely the usual de- 
lay attendant upon Congressional action. On the 
other hand, it may be that it was thought wiser 
to wait until the public had forgotten the engi- 
neer’s report, and it could be lightly dismissed, as 
a thing of no consequence. Whether this be so or 
not, we have no means of knowing; we can only 
say that the public hearings on the House bill, 
which lie before us, closed on May 9, 1896. With 
the known large friendship for the enterprise in 
Congress, it ought to have been possible for those 
in charge of the bill to have forced action on it 
at the last session of Congress, had they so de- 
sired. 

Be that as it may, however, the Senate, as all 
our readers know, has recently taken up the bill, 
and at the outset the indications were strong that 
it would be passed in its present form. Newspa- 
pers of a certain class immediately echoed the 
words of Senator Morgan and his allies, and it 
seemed as if the report of the Engineering Com- 
mission and the warnings of the engineering press 
had had no effect whatever upon the public mind. 

But those who thought this was the case 
have had a remarkable object lesson during the 
past week or two; a large number of influential 
newspapers have joined the protest against the 
folly which is proposed, and every day lessens the 
prospect that it can be carried out. As many of 
our readers may not be aware of the strength of 
this opposition, we have decided to print extracts 
from recent editorials in a number of prominent 
journals, and have done so below. 

We believe this whole incident is worth the at- 
tention of our readers as an illustration of the in- 
fluence of a report by an able and impartial com- 
mission of engineers upon public opinion. The 
politicians may squirm and manoeuver. as they 
please, but they find such a document a very 
hard thing to get around or ignore. 

As for the Nicaragua Canal scheme itself, this 
journal is, as it has always been, one of its strong- 
est supporters; but it firmly believes that those who 
have posed as the friends of the scheme in trying 
to force a government guarantee through Con- 
gress at the present time, have actually done enor- 
mous harm to the project by arraying against it 
many influential journals who have hitherto been 
its supporters. It may not be an easy matter to 
win them back. 

Those who have charge of the enterprise ought 
by this time to have learned some wisdom as to 
the extent to which they can disregard public 
opinion and the public interests. It is not yet too 
late for them to retrace their steps and provide 
for the full surveys and investigations which the 
Engineering Commission recommended. But if 
they continue their present course and turn a deaf 
ear to this recommendation they will give good 
ground for charges that a complete examination 
of the enterprise is what its present promoters of 
all things wish to avoid. 

In reprinting the newspaper editorial opinions 
below, we should not be understood as approving 
their position in all respects. We present them 
merely as an illustration of the growing enmity to 
the Nicaragua enterprise which the actions of 
Congress concerning it are fostering. 


From the New York “Journal of Commerce.” 


The Association of American Manufacturers has taken 
strong ground in favor of the Nicaragua Canal, due, it 
seems to us, to an insufficient consideration of the grounds 
on which that enterprise is opposed. Its friends have un- 
derstated its cost and greativ overstated its possible use- 
fulness. As the proposed tolls on a steamer of 3,000 tons 
would cover the operating expenses of the steamer for 
thirty days, there are few lines of steamers that could af- 
ford to use it, especially as such articles as the lumber 
of our own Puget Sound and the nitrates of Chili con- 
stitute a great of the Pacific commerce, and the 
route through the Nicaragua Canal would be actually 





longer than the Suez route, between some of the m 
portant ports of the Oriental and the Occidenta)! 
Add to these the enormous engineering difficulties 
structing the canal, the experience of our govern, 
assisting like enterprises, and the fact that th. 
would be in a foreign country, and for reasons 
to all military and naval officers, would revolutio: r 
foreign policy and greatly increase our army an: ; 
and it seems to us that the reasons why our gov, 
should not undertake this work are very strong. 


From the Detroit ‘‘News.’’ 


Right upon the heels of the Pacific railway leg 
comes the Nicaragua Canal project, which is an a; 
vast interest to the United States. The lesson of ; 
cific railway affair should teach the government ¢ i 
any partnership business with a stock company. \\ 
not only our own experience to profit by, but the 
@t the Panama canal frauds, which have not y: 
forgotten. 

In spite of these facts, the first move in the ; 
project is an attempt to fasten the government to a; 
alliance with a stock company, and the methods dis, 
have a decided Pacific railway flavor. Senator }\| 
is playing the distinguished role once filled by 
Ames in pushing this kind of a grab game in Congre: 
it does not yet appear if there is another Credit \ 
scheme behind him, which will attempt to buy vot: 
gifts of stock. 

As an evidence that the company is not acting i 
faith, it may be said that the government has, 
expense, had a survey and special investigation 
proposed route. The commission reported, after vj 
the difficulties to be overcome, that it would cost a: 
$135,000,000 to cut the canal across Central Americ: 
grave doubts were expressed if the work could by 
for that amount. If the canal can be constructed 
$200,000,000 it will probably be a paying invest 
but if the government is to take a hand in its constru 
it should do it as a purely national enterprise. The: 
been enough of the practice in which the governmen: 
nishes the money and gets laughed at for its stupidi: 
granting away its rights to an unscrupulous corpora 


From the Detroit ‘‘Free Press.”’ 


A year ago last month the government engineers 
pointed to examine into the practicability and cost 
ship canal across the Nicaragua isthmus, reported ° 
the success of the enterprise was problematic and that 1}; 
company’s engineers were $50,000,000 too low on their 
most liberal estimate. Has the senate forgotten thi 
port, that it now should propose to finance this great 
dertaking without further inquiry? 

It is no doubt of tremendous commercial importan: 
this country that the Nicaragua ship canal become an a: 
complished fact; but surely the government has had 
ficient experience with transportation schemes aided wit! 
public funds, and a plenitude of recent revelations 
cerning the funding of railroads not to vote away S17 
000,000 until there is the fullest guarantee of the feas 
bility and exact cost of the project. 


From the Grand Rapids, Mich. ‘‘Democrat.”’ 


The government commission of engineers appointed t 
investigate the feasibility of the route, cost, etc., et 
about a year ago, reported that the company’s estimate 
cost was $50,000,000 too low, that unless the plans wer 
materially changed, failure would be the probable resul' 
and recommended further and more thorough investiga 
tion before action. There has, however, been no furii: 
investigation. Senator Turpie’s fear, expressed in the 
Senate yesterday, that the Nicaragua canal scheme, if 
entered upon by the government under the terms of th: 
bill now before Congress, will prove another Pacific rai! 
way swindle upon the people, will be pretty generally 
believed by the public to be only too well founded. And 
there is undoubtedly a growing tendency, also, on the part 
of the American people to agree with the Indiana Senator 
that, if the United States are to take any hand in th: 
business, they should assume full control and build and 
own the great waterway exclusively. 


From the Minneapolis “Journal.” 


There is no doubt that enormous benefits would accrue 
to the Pacific coast by the opening of such an interoceani: 
ship canal and, not only to that section, but to our country 
generally, in convenience and speedier water communica 
tion between the Atlantic and Pacific. But no process of 
a government guarantee of canal bonds should be con 
sidered. The country has had enough trouble with th: 
government guarantee of the Pacific railroad bonds. 


From the Chicago ‘‘Times-Herald.”’ 


About two years ago the government appointed a boar 
of engineers to examine into the practicability of a ship 
canal across the, Nicaraguan isthmus and the cost of 
building it. Their report was made a year ago last De- 
cember, and they say that the feasibility of the scheme is 
doubtful and that the cost would exceed by $50,000,00) 
the largest estimate made by the company’s engineers. 

Since this report no further investigation has been mad: 
but the senate is going right ahead to pass the bill the 
same as if the report of the government engineers had 
been entirely favorable. Senator Morgan knows a great 
deal more about this canal and its practicability than any 
board of engineers that ever set a squadron of chainmen 
in the field or solved the easiest problem in trigonometry 
He knows it all, and is determined to lead his countryme” 
into this Nicaraguan ditch. 

Upon the ultimate merit of the canal project the Times 
Herald expresses no opinion at this time, but it insists 
that there should be a further examination and investiga 
tion by the government engineers of the ultimate cost of 
the canal and its practicability before a single dollar is 
pledged to it by congress. 


From the St. Paul ‘‘Globe.” 


There is no more wicked, infamous or corrupt scheme 
before the public to-day in any country on the globe tha 
this Nicaragua canal job. Admitting the value of 4" 
interoceanic canal, there are two perfectly plain choi: 
and only two, which this people should consider. If thc 
undertaking is sufficiently important to us as a govern 
ment, let government build the canal, operate it an‘ 
pay the whole cost of it. If it is not, then let the gov 
ernment have nothing to do with it. and private capita 
and private enterprise, if the scheme is what its member 
set forth, will take care of the project without assistan™ 
from the treasury. The of fraud and the 
undying purpose of corrupt politicians to swindle th 
people form the only explanations of an act to rante 
the bonds of the private company, after what hap- 
pened in the case of the Pacific railroads, and with 6" 
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em:'y treasury and a deficient revenue appealing to us 


for ip. From the Omaha ‘“‘Bee.”’ 


his speech on the Nicaragua canal bill, Senator 
Morvan exp! the opinion that there would be a 
nancial profit from the canal, even if the commerce 
* at waterway waa but half that of the Suez canal, on a 
ba: > of $1.50 per ton against the Suez canal rate of $1.87 


mall be presumed that these senators have care- 
f considered the —— of the probable income of 
t roposed canal and also that of the cost of its opera- 
t but nevertheless their judgment as to the financial 
res its of the enterprise cannot be accepted as conclusive. 
Th re is expert opinion in regard to this which does not 
s rt the view of the senators above referred to. 
a Joseph Nimmo, formerly chief of the bureau of 
ties of the Treasury department and a well known 
cist, has presented arguments and facts tending to 
» that the Nicara canal, if built, could not possi- 
hb pay. Estimates of the tonnage likely to use an isth- 
1 canal are, in Mr. Nimmo’s opinion, absurdly exag- 
ited by the advocates of such a canal. Instead of an 
ay ual tonnage of 6,000,000 or 8,000,000 tons, Mr. Nimmo 
+ oks 500,000 tons is a large estimate of the tonnage 
ly to use any canal across the isthmus. Placing the 
. of constructing the Nicaragua canal at $133,000,000, 
;. figures of the goovernment board of engineers, the 
crest on this amount at 4% would be $5,320,000. 
his implies a tonnage charge which would be prohibitory, 
acvepting the estimate of tonnage made by Mr. Nimmo. If 
+, the interest charge be added $1,500,000 per annum for 
t of supervision, maintenance and operation, it is ob- 
ous that the enterprise would be very likely to be a 
josing one. Estimates for the Nicaragua canal based on 
the tonnage of the Suez canal are undoubtedly misleading, 
hecause the conditions affecting the two routes are very 
aiferent. The Suez canal is the shortest route between 
the populous east and populous Europe. It is shorter 
also for ships bound from China for New York. It is in 
the line of an ancient stream of commerce, while Nicara- 
cua lies between wide wastes of water. 


a 


THE MUNICIPAL OWNERSHIP OF ELECTRIC 
SUBWAYS. 


It is now very generally admitted that over- 
head electric wires in our large cities are objec- 
tionable on many accounts, and the experience 
of some years has demonstrated that underground 
conduits are practicable for all classes of electric 
wires. But the ownership of the conduits where 
the wires are put underground is a question yet 
to be settled. Up to this time the practice in cities 
where wires have been laid in conduits is either 
to permit the electric light, telephone and other 
companies to do the work themselves or else to 
grant a franchise to asubway company to build and 
lease conduits under the more or less strict con- 
trol of the municipal authorities as to rental, etc. 
The general result of the former practice is a 
useless multiplication of various systems of con- 
duits, complications in the use of streets by rival 
companies and a rental charge that is excessive, 
when the possibilities of the case are considered, 
and which constitutes a heavy and needless tax 
upon the use of what is now an absolutely nec- 
essary means of intercommunication, light and 
power. 

In the experimental stage of the effort to re- 
move overhead wires the first cost of the con- 
struction of conduits and the uncertainty of their 
properly fulfilling all that was demanded of them 
deterred municipal authorities from assuming 
the risk of their construction, and at that time 
there was possibly good reason for caution in this 
connection. But the development of conduit con- 
struction and operation which has followed the 
trials and experiences of the last eight or ten 
years has practically removed these difficulties 
and risks, and the propriety of municipal owner- 
ship and absolute, as well as partial control is a 
proper subject for discussion. 

While some cities, St. Louis for example, have 
the option of purchasing the conduits built by 
private companies at the end of the franchise 
term, Baltimore is, so far as we can learn, the 
first city to undertake on its own account the 
building and operation of a complete system of 
electric subways. Commencing without electric 
subways of any type, and benefiting by the ex- 
perience of other cities, Baltimore has decided the 
question of ownership in its own favor, and the 
Maryland Legislature has authorized the city to 
expend $1,000,000 for this purpose, with the full 
approval of the citizens as expressed by popular 
vote. The reasons which have led to this con- 
clusion are fully set forth in the several reports of 
Mr. Nicholas S. Hill, Jr., the Engineer of the 
Electrical Commission of Baltimore having that 
matter in charge. Mr. Hill has exhaustively in- 
vestigated the subject of the operation and own- 
ership of electrical subways in New York, Phila- 
delphia, Chicago, St. Louis, Paris and London, and 
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his last report especially is worthy of careful 
study. 

The authorities quoted in this report very gen- 
erally express the belief that the interests of the 
city are best subserved by municipal ownership 
of ‘the conduits. Experience has demonstrated 
that the construction of such conduits by subway 
companies and their rental to electric companies, 
under charges nominally based upon the cost of 
building, has resulted in great inconvenience 
to all concerned. With conduits varying in 
type and efficiency, often located inconveni- 
ently, and originally built with money raised 
by individual effort with more or less difficulty, 
the resultant cost is unduly great and the rental 
charged is liable to be oppressive upon the users 
of electric service. There is always room for con- 
tention and complications between rival compa- 
nies, which means in the end increased cost to the 
user of electric light. Moreover, it is certainly not 
good public policy for any municipality to enter 
into a permanent copartnership with private cor- 
porations in the use of public streets. This latter 
objection may be met by a franchise for a limited 
period, and provision for ultimate ownership on 
the part of the city; but the first objection of 
undue cost of service to the public still remains. 

To confer a monopoly in conduit construction 
upon any one company, even under restrictions 
as to operation and rental, does not remedy the 
matter of cost; it does an injustice to somebody 
and is liable to result in serious complications and 
trouble to users. On the other hand, to grant 
franchises to a number of companies and to allow 
each to build its own conduits, is to bring about 
utter confusion and is directly opposed to the pre- 
eminent principle that the city alone can regulate 
and should maintain control of the space beneath 
the surface of its streets. Mr. Hill quotes the ex- 
perience of St. Louis, under the last-named con- 
ditions, as showing that applications for permis- 
sion to build conduits in that city, coming from 14 
companies, cover almost every street and alley in 
the business portion of the city; and that on 
some of the streets a half-dozen or more compa- 
nies want to build, and there is hardly a street 
which will not be occupied by at least two com- 
panies. The problem presented to the St. Louis 
Board of Public Improvement is a serious one, 
as each street and alley must be separately con- 
sidered and the conflicting claims of rival com- 
panies and the complaints of property owners 
must be heard, and in some way adjusted. It 
may be said here, that the Board of Public Im- 
provements may compel the joint.use of con- 
duits where two or more companies desire to 
use a single street. But telegraph and telephone 
companies, using low-tension circuits, vigorously 
object to having their wires placed near to, or 
even on the same side of the street with the wires 
of electric light companies using high tension. 
Existing underground obstructions add to the 
trouble of location. The plans for some of the 
conduits call for trenches 7 ft. deep where a net- 
work of gas-pipes lie only 2 or 3 ft. below the sur- 
face, with water pipes 4 ft. down and sewers and 
sewer connections below that. Cable roads con- 
tribute their obstacles to the general tangle, and 
the question of opening the streets for this conduit 
construction, without unduly inconveniencing 
traffic, and of restoring them again to their orig- 
inal condition without unduly taxing the citizens, 
is one yet to be solved. 

In return for all this the city of St. Louis will, 
after Dec. 31, 1898, free a certain portion of the 
city from the obstruction of poles, wires and 
cables, will receive 5% of the gross receipts of 
Fron Smet ootensnsaceneenrens 

Ss and wires 
on terms fixed by ordinance. But the interests 
of the customers for telephones, electric light and 
power are considered in a single section, which 
provides that for this service they must not be 
charged in excess of the prices fixed for similar 
service on Jan. 1, 1896. There is no hope of lower 
rentals for 15 years at least, no matter how great 
may be the development of the system and the 
profit to the operating companies; in this the con- 
sumers have no share except in the increased per- 
centage paid into the city treasury. 

The experience of St. Louis is practically that of 





/ 


wm 





other cities, and though the scheme there has just 
been launched, the trouble ahead is already rec- 
ognized, and the ‘“‘Republic” of that city says that 
“the misfortune of not being able to have a gen- 
eral conduit system built under the control of the 
city is likely to become more manifest as the work 
of burying the wires progresses."” Ownership of 
the subways by the city from the start seems to 
be the only proper solution for the problems in- 
volved. By this system alone can space be econo- 
mized in providing necessary conduit room; the 
difficulties of construction properly adjusted to 
existing obstructions under the street surface, and 
the absolute control of these streets remain,where 
it belongs, in the hands of the municipal authori 
ties. 

As to the important question of profit to the 
city, in subway construction, Mr. Hill estimates 
as follows, after fullinvestigation of the experi 
ence of other cities and of various electric light 
and power companies: That the amount of net 
revenue to be derived by the city from the build 
ing of a general system of subways would be 
equivalent to about 2° at the beginning. As the 
distribution of electric service increases, the sink 
ing ‘fund is replenished and the stock issued for 
construction is redeemed, the actual returns on 
the investment should be as much as 15 to U0 
As the city would not enter upon this business 
for individual profit, the increase in returns could 
be met by a decrease in rental charges to compa 
nies using the conduits, provided they would 
agree to share this saving with their patrons by 
granting lower rates. As to the alleged hardship 
of compelling companies to place their wires un- 
derground, the general result of Mr. Hill's inves 
tigations is that the increased cost of under- 
ground construction has as a rule been fully off 
set by the decreased cost of maintenance as 
compared with overhead and the safety 
from interference by storm or accident is an ad- 
ditional important advantage. 

In discussing the system of subway 
adapted for this purpose, the large subway or 
tunnel, accessible by the workmen and also used 
for water and gas pipes, is objected to by Mr. 
Hill. He says that this type of subway, whether 
placed at the center or on both sides of the streets, 
is prohibitive on account of cost; does not obviate 
the tearing up of the streéts for house service 
connections, and he does not <eem it advisable 
to thus combine the gas, water and electric ser- 
vice in one system. He recommends, as meeting 
all the requirements of the case, the so-called 
“drawing-in” system of conduits, with tubes 2 
or 3 ins. in diameter and with manholes at inter- 
vals of 200 to 350 ft. He has considered cement- 
lined conduits, wrought-iron pipes, the Camp and 
the McRoy terra-cotta conduit, and says that all 
four types have intrinsic merits. He adds that 
while wrought iron would be expensive, except 
for certain limited use, the three remaining types 
will give good results. 

Mr. Hill admits the great diversity of opinion 
relative to the practicability of placing low and 
high potential wires in the same conduits, but 
he hints that there are other motives than those 
of difficulties of operation in the contention of the 
telephone companies that they cannot use the 
ducts which run alongside those carrying currents 
for arc lighting. His personal observation leads 
him to the belief that there is no real reason why 
all classes of service should not be placed in the 
same conduits, and he refers to the conclusions 
of the Electrical Commission of Washington as 
substantiating this belief. But in view of the fact 
that a combined system has not been generally 
used, he submits estimates and plans both for 
a separate and for a combined system. His pref- 
erence is for the latter, as economizing space and 
reducing rental charges to the operating compa- 
nies. He recommends, however, that before the 
construction of a general system is commenced, a 
hearing be given to the various Baltimore compa- 
nies interested, to disprove the efficiency of the 
combined system. Various details of the work and 
the estimated cost of the systems proposed for 
Baltimore are given upon another page of this 
issue. 

The departure from general practice in the con- 
struction and ownership of electric subways which 
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Baltimore now proposes will be watched with 
great interest by other cities. It is seemingly a 
long step in the direction of correctly solving 
what is now an exceedingly knotty question in 
more than one municipality. 


— EE 


LETTERS TO THE EDITOR. 


The Action of Cinder Concrete on Steel. 


Sir: As cinder concrete is being subjected to fire tests 
in ecnnecticn with its use in fireproof floors, I would 
like to know if there is any data obtainable about the 
effect of cinder concrete on steel. Is it a preservative 
like the stone concrete, or has it any detrimental effect? 

Yours truly, Thomas J. Foster. 

2607-2627 So. Halsted St., Chicago, Ill., Jan. 19, 1897. 


(We know of no experiments upon the effects 
upon metals of cinder used as a substitute for 
stone in concrete. When the ashes from boilers 
are moistened, the alkali, and possibly some re- 
maining sulphur, have a corrosive effect upon 
iron. But we do not know that this would result 
from clean cinders embedded in hydraulic ce- 
ment. We submit the question to any of our 
readers having practical experience on the mat- 
ter.—Ed.) 


° 


A Clear Explanation of “ Hammer Blow.” 


Sir: Enclosed find a clipping from the Westchester (Pa.) 
“Republican.” “Is it any wonder that our County Com- 
missioners are a little mixed on the question of stresses 
in a bridge when they rely on the newspapers for engi- 
neering and scientific information?’ 

Yours truly, B, M. K. 

Phoenixville, Pa., Jan. 18, 1897. 


(The clipping enclosed is as follows.—Ed.) 

William EB. Lockwood, of Glenloch, who is a director of 
the Pennsylvania Railroad, says the new iron trestle 
bridge over Pickering creek on the Phoenixville and West 
Chester branch, is not safe, and he predicts a disaster 
sooner or later. In speaking of the matter yesterday he 
had the following to say: 

“The bottom stands perfectly still,’ said Mr. Lockwood, 
“and the top moves four times as fast as that standing 
still. In the first proposition it is the point where what 
is known as the hammer blow is struck. In the second, 
by virtue of that action, and by what is known as the 
centrifugal ft and tangetal throw the driver leaves the 
rail. 

“It was not this mechanical action upon the Pickering 
bridge that caused the accident some time since,’’ con- 
tinued Mr. Lockwood, ‘‘because of the engine running 
backward. And the further fact that the wheels of the 
trucks had to turn three times to the driver’s once. And 
this. with the weight of the water and coal lifted the 
tender from the tracks on the curve and caused the acci- 
dent.” 
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Cost of Asphalt Paving in Brooklyn in 1896. 


Sir: The facts given below with regard to the asphalt 
pavement which was laid in Brooklyn during the year 
1896 may be of interest to your readers, as I think that 
the cost of the work was exceptionally low. : 

The amount laid was 9.86 miles, at a total cost, in- 
cluding the removal of old pavement, regrading, founda- 
tion, curb, wd everstiing except inspection and engi- 
neerirg, of $390,590. This does not include 3,806 ft. laid 
over old stone pavement by the Park Department, 
amounting to 18,302 sq. yds., and costing $19,230. Other 
details are as follows: 

Average cost per mile, including curb and founda- 


Che Bic bo cb8Se HES we Bs cet d! Wide ARUN SEs Sie dS $39,614 
er sq. yd. 

Maximum price, asphalt surface (Railroad St.)...... 1.52 
Minimum “ - rl Soe eeeeds ociées: $80 
Average . ” © 43 s-tee o:; Gen eet een aes 1.16 


Maximum price, including foundation, curb, etc.... 2.81 
Lowest price, as above, with concrete foundation.. 1.97 
Lowest price laid over old stone pavement........ 1.58 
Average cost of all work done, including founda- 

thon. curb, CtC.... wcccee cone sees eeeeeeceece ° 

The foundation consisted, in the majority of cases, of 
5 ins. of Rosendale cement concrete, though in a number 
of cages the foundation was 6 ins. in thickness. The cost 
of the concrete varied from $3.60 to $4.20 per cu. yd., 
and the work was in aimost all cases very satisfactory. 

The largest proportion of the contracts were for Trini- 
dad Pitch Lake asphalt, though Alcatraz, Bermudez and 
Trinidad land asphalts were also Jaid. One of the con- 
tracts was for repaving a block upon which vitrified brick 
had been laid a year before, but owing to the numerous 
complaints of rumbling caused by vehicles passing over 
the brick, it was removed and asphalt substituted. 

Yours truly, N. P. Lewis, 
Engineer of Street Construction & Maintenance. 
Brooklyn, N. Y., Jan. 19, 1806. 


A Plate-Girder Highway Bridge. 


Sir: I enclose herewith a photograph of the new high- 
way bridge across the Ramapo River, at Hillburn, N. . 
which may be of interest to you. This bridge possesses 
no remarkable features, but is one of those rarities, a 
good substantial structure on a country road. It illus- 
trates what can be accomplished by a little engineering 
supervision. 


ENGINEERING NEWS. 
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The girders are 84 ft. long over all and 7 ft. deep; the 
wel. is 5-i6-in. thick. The flanges consist of two 5x5 
<x %-in. angles and two cover plates 12x%-in. The 


; bridge is divided into five panels. The floor beams are 


3) ins. deep, with web plate \4-in. thick and flanges of two 
4x3 5-16-in. angles. The joists consist of six lines of 
9-in. I beams, weighing 21 Ibs. per foot, and two lines 
of 6-in. channels weighing 13% Ibs. per foot. The 
only departure from the usual practice was the intro- 
duction of braces of plates and angles to support the top 
flange, imitating railroad construction. 

The 9%° skew of the brick arch was a troublesome 
feature. It was finally laid with the courses perpendicular 
to the faces and running out to a knife edge on the 
skew backs. The centers were left in three months. No 
settlement was noticed when they were struck, nor nas 
any occurred since. The bridges which these replaced 
consisted of a Howe truss across the river and a short 
span of timber beams across the raceway. As the 
bridges are situated at the foot of a hill, an arch was 
adopted to replace the short span, thus allowing the 
ascending grade to begin at the end of the plate girder. 
The girder bridge has a slight rise toward the hill, of 
18 ing. in its length. 

Tne Ramapo Iron Works which are located very near 
the bridge took sufficient pride and interest in the struc- 
ture to offer to the Highway Commissioner, Mr. C. Irving 
Hopper, the services of the writer (their chief drafts- 
man) who prepared the specifications and supervised the 
erection. The masonry was let to Thomas Dunwoody, 
of Hjllburn, N. Y., for $1,525, and the iron work was 
furnished and erected by the Berlin Iron & Bridge Co., 
East Berlin, Conn., for $2,775. Yours very truly, 

Wellington B. Lee. 

Hilburn, N. Y., Jan. 15, 1897. 

(We do not reproduce the photograph, as the 
bridge is sufficiently described by our correspond- 
ent’s letter. We may add, however, that the 
bridge is a structure of pleasing appearance and 
is substantial enough to serve as a model to high- 
way bridge designers. The use of plate girders 
in such situations is to be especially commended, 
and the advantage of competent expert advice is 
evident in substantial design and economy in cost. 
Other highway commissions and county authori- 
ties may well profit by the experience.—Ed.) 
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Earth Slopes in Tropical Countries. 


Sir: While in the United States of America, my attention 
was called to Mr. Miller’s letter, accusing me of not hay- 
ing carefully perused his letter in your issue of Jan. 25. 
Surely Mr. Miller’s memory was at fault when he thus 
charged me with carelessnéss. Nicaragua Canal litera- 
ture is deserving of a careful perusal, but Mr. Miller has 
evidently not given to his letter of June 25 the careful 
attention that he asks others to give. I have not been 
able to discover any one who can read Mr. Miller's article 
and tell where he refers particularly to the slope of rail- 
way excavations. All agree that Mr. Miller is clearly 
writing of canal construction, and even while he says 
that he did not intend to intimate that any such slope as 
% to 1 should be used on the Nicaragua Canal, he also 
Says that he does not see why steep slopes might not be 
used above the water line. 

I enclose you a view, on a railway in the tropics, in 
which you will see that the steep slope has slipped away 
and left the roots of the trees exposed, even the network 
of roots would not hold the slope. On this road it has 
been scarcely possible to keep the cut ditches open, and 
difficult to keep a clear track. The view sent you was not 
taken on the Tehuantepec Railway, but I may add that 
the slopes on that road also have been particularly dif- 
ficult to maintain. 

Singe writing my letter of July 15, I have crossed the 
Isthmus of Panama, and was able to see something of the 
canal and railway excavations there. I have also crossed 
from the Atlantic to the Pacific, through Guatemala, and 
I have seen nothing to justify any hopes of economy in 
attempting steep slopes for the Nicaragua Canal, even 
above the water line. The natural slopes in the tropics 
appear even flatter thar in the temperate zone, and if the 
Nicaragua Canal is ever built, it will be necessary to pro- 
vide even flatter slopes than were provided for the Chicago 
drainage canal; and it would, I believe, be better to pro- 
vide liberal slopes for the canal than spend money pro- 
viding extensive harbors, for which there is no more ne- 
cessity than there is for an extensive harbor at the mouth 
of the Mississippi River. 

There is a monument on the line of the Mexican Na- 
tional R. R. marking the crossing of the Tropie of Can- 
cer; many instances occur of passengers from the North 
becoming greatly excited on being told that they are 
about to cross this line; as they seem to expect an alto- 
gether different country on the south side of the Tropic 
of Cancer. Many attempts are made to create a wonder- 
land of the tropics, and possibly the editor of the Engi- 
neering News has become affected, as he seems to take it 
for granted, that a slope is more stable at % to 1, than 
flatter, because it is in the tropics, when the real cause 
is in the material. It surely ought to be known that a trip 
to the tropics is not a necessity in order to see steep slopes 
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that are stable. As to whether all the laws of natu: 
in force in the tropics, I will have more to say Mr 
Miller will state clearly which law of nature is » 
force. Yours truly, 


Guatemala, C. A., Jan. 5, 1897. 


(The photograph referred to by Mr. Thor 
shows the conditions described, but is unsu}: 
for reproduction. As to the reference to the 
tor of Engineering News, we simply referre: 
a curious paradox, to the statement made by ||; 
Miller, ‘an engineer of much experience in tr 
cal countries.”” The editor is well aware that 
terial has very much to do with the case, in 
Tropics as elsewhere; for while frost is tot. jy 
absent in the regions referred to, the evil eff. :< 
of this agency are in most cases fairly offse: »\ 
an excessive rainfall. The prevalence in trop al 
regions of volcanic material, that has the app. :r- 
ance of earth, but is really a kind of hard-p.an. 
standing at a steep slope has doubtless cay:.q 
some of the misapprehension on this head that 
seems to prevail.—Ed.) 


Charles Thorn: 


= 





An Interesting Correspondence. 


Sir: I send you herewith a letter and postal card from 
the Southwestern Construction Co., which I though: ou 
might perhaps care to publish. If the President of tho 
Construction Company may be believed, professional hon- 
esty among the engineers in his vicinity is at a very low 
ebb. Yours truly, 


E. H. McHenry, Chief Engineer 
Northern Pacific Ry. Co. 
St. Paul; Minn., Jan. 18, 1897. 


(The letters enclosed by Mr. McHenry are as 
follows. We reprint them, “verbatim et litera- 
tim,” and have commented on them below.—Fi.) 


Kansas City, Mo., Jan. 9, 1897. 
E. H, McHenry. Chief Engr., Northern Pacific R.R., St. 
Paul, Minn. 

Dear Sir: The last Ry. Age states that your Co. intend 
building two extensions in the spring, one from Leeds 
north to Dunseith; the other from Edgeley west to the 
Missouri River. Now, we want a chance to figure on 
this work, all or any part of it. We are in the general 
construction business, and can make proper showing in 
every particular and furnish bond sufficient to insure the 
satisfactory completion of any work we undertake. We 
can perhaps make it to your interest to keep us posted 
and are willing to reciprocate for assistance rendered. 
primarily, and subsequently. If advisable, our Manger. 
would like a private confrence with you prior to putting 
in bid. Hoping to hear from you in the near future and 
that we may do some business through. you, to our 
mutual advantage, we remain, Very resp., 

The Southwestern Construction Co., 
W. L. Powell, Pres’t. 
Mr. McHenry replied to this letter as follows: 
January 12th, 1897. 
Southwestern Construction Co., Whitney Bldg., Kansas 
City, Mo. 

Gentlemen: Replying to yours of the 9th requesting an 
opportunity to bid upon construction work for the N. P. 
Ry. Co., it will not be necessary for your Manager to 
have a private interview with me, either at this or any 
other time. I take decided exception to the general tone 
of your letter. Yours truly, 

(Signed) E. H. McHenry, Chief Engineer. 

The following remarkable rejoinder, written on 
a@ postal card, closed the correspondence: 

K. C., Mo., Jan. 15, 1897. 

Dear Sir: Replying to yours of 12th inst., we are sorry 
we are too late in the field, and that we have “offended” 
you, thereby barring us from any chance of work with 
your company, but we will say, if your ‘decided ex- 

~-*#-~"" arises from any concientious scruples. aroused 
vy any real or imaginary insinuations, you must stand 
alone in your class, and we are glad to know that such 
men exist in your profession. Yours truly, 

The Southwestern Construction Co. 
W. L. Powell, Pres’t. 


(We especially commend Mr. McHenry’s course, 
not for his proper resentment of the insult offered 
him, for that was merely his duty and what any 
honest and honorable engineer deserving the name 
would do, but for sending the correspondence to 
us for publication. Theletter of the President of the 
Southwestern Construction Co., winding up with 
his attack on the general reputation of the pro 
fession, is an excellent illustration of the faci 
that such men as he are the worst enemies of th: 
engineering profession. Whenever their attempts 
are made in such an open and unblushing manne: 
as in this case, a public advertisement of it in th: 
columns of this journal is a panishment that ad- 
mirably fits the crime.—Ed.) 





january 2B, 1897. 


THE YEW RAILWAY TERMINALS AT PROVIDENCE, R. |. 


« now nearly ten years since the subject of 
ved railway terminals at Providence, R. L, 
rst agitated and the work which was under- 
as a result of that agitation is now ap- 
hing completion. 
understand the problems which have been 
ed by the engineers in charge of this work 
« account of the peculiar local conditions is 
csary. In the early years of the century there 
in the outskirts of Providence a stretch of 


Blocks Lett in Possession of City S353 <— 
land Occupied for Railway Purposes 
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nicipal authorities, but it was decided to build 
masonry channels for the two rivers, connecting 
at a point beyond the old basin, and then to fill ir 
behind the walls of these channels with gravel. 
The contract for this work was let in September, 
1888, to James J. Newman, of Providence, R. L., 
at $193,921. Other expenses made the total 
expenditure by the city about $100,000 more. The 
work was under the charge of the City Engineer, 
with Mr. Wm. D. Bullock as Assistant Engineer 
and Mr. Henry N. Francis as Resident Engineer. 
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FIG. 1.—PLAN OF TERMINAL AT PROVIDENCE, R.1.; N. Y..N.H.& H.R.R. 


marshy land and a sheet of water, where the 
Woonasquatucket and Moshassuck Rivers united 
and formed the Providence River. This place 
(the water in which was subject to tidal range) 
was known as the Cove, and as the city grew it 
was decided to establish a circular basin and a 
park at this site. When the Boston & Providence 
R. R. (completed in 1835) desired to extend its 
line further into the city, in 1848, land was 
granted for terminals on the southeast side of the 
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In July, 1888, directions were given to Mr. S. L. 
Minot, Engineer for the Old Colony R. R. and 
Boston & Providence R. R., and Mr. E. P. Dawley, 
Chief Engineer of the New York, Providence & 
Boston R. R., to examine and report upon plans for 
terminal facilities, and they devised a plan which 
was adopted, and is now being carried out, with 
some modifications. This is shown in Figs. 1 and 2. 
The plan consists in replacing the present sharp 
curve south of the old Cove by an easier curve 


FIG. 2.—PROFILE OF NEW TERMINAL. 


Cove, on condition that the railway company 
should build a segment of the masonry retaining 
wall for the basin, the water area of which was 
about 30 acres. Similar conditions were imposed 
on the New York, Providence & Boston R. R. when 
that road entered the city from the west, and the 
two railways then made a track connection and 
used the same station. The city authorities then 
completed the retaining wall and laid out an or- 
namental park, a dam being built below the basin 
to retain the water at the level of high tide. With 
the growth of the manufacturing interests and the 
discharge of waste and sewage into:the rivers, the 
water in the basin became foul and unhealthy. 
The city had by this time grown up to and beyond 
the railways, and the increase of traffic on the 
railways practically cut off access to the park, 
the tracks crossing ‘all the streets at grade. 

In 1887 the Mayor, by direction of the municipal 
authorities, appointed a commission of engineers 
to report upon plans for new railway terminals, 
the commission being composed of Mr. Joseph M. 
Wilson, Mr. Don J. Whittemore and Mr. Alfred 
P. Boller, all members of the American Society of 
Civil Engineers. The plan proposed by this com- 
mission, as described in our issue of April 27, 1889, 
was to fill in the Cove and lay out the land as a 
park, and to place the through tracks and a pas- 
Senger station along the north side of this land, 
with separate freight terminals for the several 
railways, All grade crossings were to be removed. 
The plan, however, was not adopted by the mu- 


across the Cove, the land being all filled in and a 
station built upon this site; the tracks are ele- 
vated, all grade crossings being abolished, but 
the station and platform are reached by roadways 
of easy grade, without the use of steps. The plan 
of the new terminals was given in our issue of 
Aug. 2, 1890, but the design for the station building 
shown in that issue was not adopted. The above 
is a brief general statement of the steps taken to 
improve the railway facilities and eliminate the 
grade crossings, but a more detailed history will 
be found in a paper by Mr. 8S. L. Minot in the 
Journal of the Association of Engineering So- 
cieties, 1890. 

The acquisition of the two railways above men- 
tioned by the New York, New Haven & Hartford 
R. R. Co. considerably simplified matters, both in 
regard to the policy of the work and the details 
of construction. This road and the New England 
R. R. are now the only two which will use the 
station, and the latter is now controlled by the 
N. Y., N. H. & H. R. R. Co. 

The city filled in the land at the Cove and sold 
it to the railway company at $1.25 per sq. ft. for 
about 41 acres so transferred. The land now 
occupied by the old tracks and station will be 
bought back by the city at $4 per sq. ft., includ- 
ing the buildings thereon, and this land will prob- 
ably be cleared and laid out as a park. Land for 
the freight yards was sold to the railway interests 
at 75 cts. to $1 per sq. ft. In all 41 acres of land 


have been purchased by the railway from the 
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city, and the city has purchased 3 acres of land 
formerly used by the railway. In addition to 
land purchased from the city, large areas of land 
have been acquired by the railway interests frons 
other parties, so that the present railway land 
holding between Acorn St. and Smith St. amounts 
to 70 acres, or about double the former area. 

A considerable portion of the new line of the 
railway is built on steel bridging, with solid floors, 
while a stretch of embankment at each end of the 
new workconnects with the present grade. There is 
no less than 75,000 sq. ft. of bridge work in the rail- 
way part alone, and with the new bridges con- 
structed by the city as part of the system the 
total bridge area is nearly 200,000 sq. ft. The 
bridge over the Woonasquatucket River and 
Promenade St. (with 12 tracks) has 47,500 sq. ft.; 
the Gaspee St. bridge (12 tracks), 17,000 sq. ft.; 
and the station proper (with tracks and plat- 
forms), including the bridge over Francis St., has 
95,000 sq. ft. The bridges over Gaspee St. and 
Promenade St. are of box plate girder construc 
tion. The 100-ft. skew bridge over the river is a 
deck bridge with pin-connected trusses, most 
of the trusses being square across the river, while 
the end trusses are skewed to the required line 
of the bridge. 

The Gaspee St. bridgeand the style of solid flooring 
used (designed by Mr. E. P. Dawley and Mr. Geo. 
B. Francis) were illustrated in our issue of Nov. 
15, 1894. As shown in Fig. 3, it is a trough floor, 
with bottom joints, so that the bottom Is tight, 
the troughs resting on shelf angles on the webs of 
the girders. Drainage holes are drilled near 
the ends, and gutters and leaders are placed under 
these. All ironwork is painted with red iead, and 
the floor is given a coating of asphalt composi- 
tion containing about 20% of crude petroleum to 
render it soft and tough. The troughs are filled 
with clean coarse gravel, over which asphalt is 
poured, and upon this filling is placed the broken 
stone ballast. A substantial coating of asphalt 
mastic, two or three inches in thickness, is put 
over the tops of the girders to protect them from 
abrasion by the ballast. The Berlin Iron Bridge Co., 
of East Berlin, Conn., had the contract for the 
Gaspee St., Promenade St. and Woonasquatucket 
River bridges, but sublet the latter to the Pen- 
coyd Construction Co., of Pencoyd, Pa. The 
Pennsylvania Steel Co., of Steelton, Pa., had the 
contract for the Francis St. bridge. The Boston 
Bridge Works, of Boston, Mass., also had a con- 
tract for bridging over Francis St. under and in 
front of the station. x 

Fig. 4 is a view of the 1% acres of solid floor 
of the Francis St. bridge, 335 ft. 6 ins. long and 
202 ft. 6 ins. wide. The bridge is composed of 11 
plate girder spans resting on built-up steel col- 
umns of I section, connected by latticed struts, 
The center span, which extends over part 
of Francis St., is 43 ft. ec. to ¢; the oth- 
ers are 29 ft. 3 ins. c. to c., and are arranged sym- 
metrically to the street. All the spans are of 
deck construction, with the exception of one 
span about 60 ft. from the street itself 
on each side of Francis St., these being half- 
through spans in order to give the necessary 
E1. 25.00 
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headroom for the subways connecting with the 
platforms and the street below These half- 
through spans show very clearly in the cut, and 
the openings in the floor are for the stairways to 
the subways. At present there is provision for ten 
tracks on the structure, between which are the 


platforms and light areas, with the stairways. 
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Provision can readily be made for additional tracks. 
The foundations of the main station building are 
to be seen on the left hand side of the picture, and 
beyond these are some ears standing on the pres- 
ent tracks, just beyond the old station. Fig. 5 is 


an elevation looking along Francis St., showing 
the flooring and also (on the right) the plate gird- 
ers to support the subway. 

The construction is substantial looking enough, 
but would have been of more pleasing appear- 
had been 


ance if knee braces of an easier curve 
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design, as shown by the general view, Fig. 6. 
There are five separate buildings, three of which 
are connected by colonnades or roofed passages 
and form the station proper. The central building 
is 220 x 110 ft., one story high, and con- 
tains the waiting rooms, toilet rooms, ticket of- 
fices, etc. On each side, and connected with the 
main building by a colonnade, having a roof sup- 
ported by columns of polished Leete’s Island gran- 
ite, is a building 72 x 84 ft., two stories high. The 
one on the east is for baggage and the one on the 





PIG. 4.—VIEW OF THE STEEL PLOORING (1'2 ACRES) 
TERMINALS AT PROVIDENCE, R. I. 


used, and if the flanges of these braces had been 
carried down to connect with the webs of the 
columns, instead of being cut off blunt and square. 

The solid flooring used on the,main part of the 
Francis St. bridge is shown in Fig. 3, with a 
cross section at. the subway girders. The dimen- 
sions, etc., of this floor are as follows: 


Thickness of sides of trough. ........0.---+0-e+++ +++ Sp-in 
Thickness of bottom of a gate hs doth statsctnaeeee 
Weight of trough per OR, ine a ain sinks ale 4 kb ee ae 30.9 Ibs 
Weight of cover plate, % f ey ins., per ta. %:.° 78 * 
Weight of floor per sq. ft.. * 128.5 
Moment of inertia of one trough and ‘one > plate. « .59.6 
Depth of trough over -_ ° ‘ once BS tne 
Length over flanges. PPV TTTT TTT Tree ao me 
Length On DbOttom.......e. cece cece eee nen ee eence 3 a 
Length of each flange. .......- see eee cere eeeeeee 2% 
Radius of fillet curves, top and bottom.........-+-+.. %-in. 
Height to c. of gravity of trough and cover plate. .3% ins 
Distance c. toc. of floor troughs. ..........+.0s05- i6 , 


The earth filling for the approach tracks west 
of Gaspee St. amounted to about 80,000 cu. yds., 
most of which material came from near Roger 
Williams Park, at a point about 5 miles out on 
the main line, where the removal of this material 
gave opportunity to reduce quite a long curve 
from nearly a 6° to a 2° curve. This improve- 
ment was completed in the summer of 1896. 

The total length of the new line is about 5,000 ft. 
The grades are shown in Fig. 2. The station it- 
self has 500 ft. of straight and level track; on the 
east the approach is 2,300 ft. long, with a 0.5 
down grade from the station; on the west the ap- 
proach is 1,600 ft. long, with a grade of 38 ft. per 
mile (0.71%) for a part of this distance. The ap- 
proach curves immediately at the station are . 
The present summer traffic is about 200 trains 
per day. 

The exact plan of all the tracks at and near the 
station has not yet been definitely settled. Freight 
trains have been running for several months on 
the two outer tracks of the four through tracks 
of the new line, the easier grades on which are 
in the direction of the loaded trains. These tracks 
are laid with 100-lb. rails. The railway has four 
tracks for the entire length of the improvement. 

An extensive shelter attached to the buildings, 
with a large low ridge and furrow roof, will cover 
the wide main platform, and shelter roofs will 
cover the island platforms and the platform be- 
tween the stub tracks. 

The station arrangement is of somewhat noyel 


OF THE FRANCIS STREET BRIDGE FOR THE NEW 
Pennsylvania Steel Co., Builders. 


west for a restaurant. Beyond these two small 
buildings are two separate four-story buildings, 
125 x 65 ft., the one on the east being for express 
matter and the one on the west for general offices 
of the divisions centering at this point. The gen- 
eral plan is shown in Fig. 7. The total length 
of the group of buildings is S870 ft., and the width 
is from 65 to 110 ft. In the middle of the street 
front of the main building is a low heavy tower, 
with a porte-cochere in front of the main entrance. 

The buildings are of speckled yellow brick; with 
North Connecticut Valley red sandstone trim- 
mings. The roofs are of sheet copper, 16 oz. per 
sq. ft., and 18 oz. copper is used for the gutters. 
The platform shelters attached to the track side 
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of concrete, with marble mosaic coverin. 
waiting room, wood in the smoking r 
women’s room, cement in the toilet rooms 
phalt in the subways under the tracks. 
tion buildings cover an area of 62,000 sq 
cluding the main platforms. The centra 
ing has a floor area of 25,500 sq. ft.; re: 
and baggage room, 5,900 sq. ft each; of 
express buildings, 7,500 sq. ft. each. T 
waiting room is 218 x60 ft., and the restau: 
baggage room are each 70 x 70 ft. 

Fig. 8 is a longitudinal section of the th; 
tral buildings. Persons entering the sti 
the colonnades can go directly to the ma 
form by the steps, or to the other platf. 
means of the incline to the subways. TT) 
enter the baggage room or restaurant by th 
or enter the main waiting room by the sic 
and the incline. Persons in the main 
room can go directly out onto the main p| 
or to the stairways leading to the subway 
9 is an end elevation of the main building 
ing the porte-cochere or covered way for ce: 
at the central entrance, and also the p! 
shelter over the main platform. The 11 
shown connects with all the buildings, and 
the heating and ventilating pipes, etc. 

The buildings will be heated by a hot air 
system. There will be in the basement of t} 
taurant building a battery of four 72-in. | rs 
18 ft. long, aggregating 500 HP. These wil! ajc 
furnish steam for an electric light plant. TT} 
steam pipes from the boilers will heat the s 
air intake chambers, and from these cha: S 
extend the air pipes. The steam pipes, et ure 
connected between the several buildings th: 
subways or tunnels, and also pass over Fra 
St. in an overhead passage or pipe-way concealers 
in the thickness of the bridge girders., Th, 
fresh air will be discharged through registers j; 
the rooms, and the vitiated air drawn off by ex 
haust pipes near the ceilings. The fans may 
driven by steam or electric power. Coal chutes 
are provided, so that coal can be shovelled dj 
rectly from cars into the basement, while th 
basement openings (on the street level) are wid 
enough to enable coal wagons to be hauled rig 
into the building if necessary. The main covered 
platform, next to the station building, is 40 ft 
long and 40 to 100 ft. wide. 

The arrangement of roadways is somewhat pe- 
culiar, and is designed to give the greatest facility 
for access to the station. Francis St. (100 ft. wide) 
passes right through and under the station, and 
wide spaces opening off from the sidewalks im- 
mediately under the station communicate with th 
platform subways. Along the front of the build- 


ign 


right 





FIG. 5.—VIEW OF FRANCIS STREET BRIDGE, PROVIDENCE, R. 


of the station buildings are also covered with cop- 
per, and there will be in all over three acres of cop- 
per roofing. In the office and express buildings the 
columns and main floor girders are of steel, and 


the inner partition walls of brick, while the floors 
are of slow-burning mill construction, with hard 
pine beams and mineral wool packing between 
these beams and the double floors. Brick vaults 
and safes are provided on each floor of the office 
building. On the ground floors all the paving is 
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ing is a broad roadway, sloping down easily t 
each end to the street level, this roadway crvss- 
ing Francis St. by a bridge, on which is thé 
porte-cochere of the main entrance. On «ach 
side of Francis St.., and rising from the leve! of 
the street to that of the approach roadway = 4 
70-ft. carriage road with sidewalks. In most lerce 
stations the bulk of the passengers have to p‘ss 
through the waiting room, even if they are going 
directly to or from the trains, and have not to buy 














lary 28, 1897. 


or transact other business. 
rwever, it is estimated that 60 to 70% of 
<sengers will use the side entrances to the 
- n, through the colonnades, thus avoiding 
r ence with the passengers using that room, 
} s a very desirable end to be attained. The 
wai ag room is slightly above the level of the 
ades, and this difference in elevation is over- 
y easy inclines of about 6% grade, as shown 
‘8, while similar inclines lead from the col- 
= to the subways under the tracks. Stair- 


In this sta- 
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work is under the direction of Mr. F. S. Curtis, M. 
Am. Soc. C. E., Chief Engineer of the New York, 
New Haven & Hartford R. R. Our acknowledg- 
ments are due to Mr. Dawley and to the archi- 
tects and the Pennsylvania Steel Co. for 
views and blue prints, etc. The general con- 
tractors for the buildings, ete., are Hor- 
tons & Hemenway, of Providence, R. I. They 
commenced work early in 1896 on top of the 
heavy foundations previously prepared by the 
railway company, and by December all the build- 
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the municipal authorities. A lately issued report 
of Mr. Nicholas S. Hill, Jr., Engineer of the Elec- 
trical Commission of Baltimore which has this 
work in charge, contains the general scheme pro- 
posed, the rules and regulations adopted governing 
the use of the municipal subway system, and a 
statement of the practice in other cities, here and 
abroad. From this report the following brief ab- 
stract is made: 

Mr. Hill recommends the creation of a perma- 
nent electric commission to be placed in charge 
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FIG. 6.—PERSPECTIVE VIEW OF NEW TERMINAL STATION AT PROVIDENCE, R. I. 


ways lead from the subways to the platforms 
above and to Francis St. below. By these arrange- 
ments it is expected that the present traffic may 
be increased very considerably before any crowd- 
ing is felt, while the possibility of adding to the 
number of through tracks provides for an increase 
in trains. 

The buildings are all'on pile foundations. The 
piles are of spruce, 40 to 45 ft. long, 30 to 36 ins. 
c. to c., driven in double and triple rows under the 
walls. As the material through which they are 
driven is so soft, horizontal struts or braces are 
placed across the panels to prevent the lines of 
pilings from being bent in. The piles are cut off 
about 4.50 ft. below high water, low tide level 
being 4.83 ft. below high tide. On the piles are 
12 x 12-in, caps, with a close flooring of hemlock 
planks 6 ins. thick in ordinary cases, and 8 ins. 
thick under heavy masonry. The foundation 
walls are mostly of granite rubble masonry, and 
rest directly on the flooring. 

To facilitate the work of construction an ex- 
tensive system of service tracks was laid over the 
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Stone, Carpenter & Willson, Architects. 


ings were roofed in. It is expected that in the 
coming summer the station buildings and ap- 
proach tracks will be ready for occupation. : 

It is rather difficult to state precisely the entire 
cost of the whole work, as a large amount of neces- 
sary outlying construction,including also expensive 
land acquired, was done a year or two ahead of 
the central and more conspicuous part of the 
work. One item was a widening of a deep cut 
immediately at the north end of the new passen- 
ger approach tracks from a capacity of two tracks 
to six tracks. Other items are large passenger 
and freight yards added to and reconstructed on 
account of the approaches to the new station, de- 
molishing the former arrangements of that char- 
acter; also a new channel for the Mosshassuck 
River about 350 ft. long, with continuous track- 
bridging over it. The entire cost of the work, 
however, including cost of land, can be properly 
stated at about $3,400,000. Of this amount the 
city may be stated to have expended 20% in river 
walls, fillng, street bridges, etc. In one respect 
the work may be considered virtually a new lay- 
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the 
power to formulate and to enforce such rules and 
regulations as it may deem necessary for electri- 


all electrical construction in city, 


cal construction of all kinds. He decidedly favors 
the municipal ownership of all conduits for what- 
ever purpose proposed, and outlines the area of 
the city in which wires should be placed under- 
ground. He recommends that the municipal sub- 
way should be built at least 50% larger in capac- 
ity than the present service requires to allow for 
the growth of business. 

He objects to the large subway or tunnel sys- 
tem, accessible to workmen and utilized also for 
water and gas pipes, as being prohibitory in first 
cost and as not meeting the conditions required. 
He advises the adoption of the “drawing-in” sys- 
tem of 2 to 3-in. ducts, packed in nests or used 
singly, with wires or lead-covered cables drawn 
into the ducts after the present practice. He ad- 
vises the Camp or McRoy terra-cotta conduit for 
trunk lines. The first is manufactured by the B. 
H. Camp Co., of Greentown, O., and is made of 
vitrified clay, salt-glazed on the inner and outer 
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FIG. 7.—FIRST FLOOR PLAN OF STATION BUILDINGS, PROVIDENCE, R. I. 


site, and this resulted in reducing the contract 
prices, as all material is delivered on cars at points 
where it can be handled directly by derricks. 

There has been ample provision made for freight 
yards for both railways to the east and west of 
the passenger station. 

The general and detailed plans of the terminal 
arrangements were made by Mr. E. P. Dawley, 
M. Am. Soc. C. E., Division Engineer of the New 
York, New Haven & Hartford R. R., and Mr. 
George B. Francis, M. Am. Soc. C. E., now Resi- 

ent Engineer of the Boston Terminal Co. The 
‘rchiteets of the station are Messrs. Stone, Car- 
penter & Willson, of Providence, R. I. All the 





out and reconstruction of a very large tract in 
the center of a large city, and other street layouts 
and railway improvements needed to round out 
the project may carry up the total expenditure to 
nearly $4,000,000. 
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THE PROPOSED MUNICIPAL ELECTRIC SUBWAY 
SYSTEM OF BALTIMORE. 


The city of Baltimore has decided to build its 
own system of electrical subways and to lease 
them to telegraph, telephone and electric light 
and power companies upon terms leaving the con- 
trol of the streets and subways in the hands of 


surfaces. This is a single 3%-in. duct with rec- 
tangular and grooved exterior. These tiles, in 18- 
in. lengths, can be assembled in any number of 
ducts required and are laid up in cement mortar 
with a 4-in. space between the tiles. When laid 
the group of ducts is surrounded by a shell of 
cement concrete from 4 to 6 ins. thick. The Mc- 
Roy terra-cotta conduit is made by John T. Mc- 
Roy, of Chicago, Ill. The material used ir their 
manufacture is finely ground shale, and the con- 
duit is of the multiple type, with from 2 to 12 
ducts, and in any length from 4 to 6 ft.; it is 
glazed inside and out. These conduits are also to 
be surrounded by concrete, and sections can be 





62 


assembled and laid in cement mortar so as to pro- 
vide any number of ducts required. For certain 
purposes Mr. Hill also recommends cement-lined 
conduits, in 8-ft. lengths, and wrought-iron pipes 
spaced 5% ins. apart and laid in concrete. In 
comparative cost the Camp conduit is somewhat 
the cheapest, with the McRoy conduit next; the 
wrought-iron pipe is, of course, the most expen- 
sive. 


Owing to the diversity of opinion regarding the 
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practicability of using high and low potential 
wires in the same conduit, Mr. Hill presents plans 
for the construction of both a combined and a 
separate system; though he favors the former as 
being practicable and cheaper. In the separate 
system he places conduits for telegraph, tele- 
phone and other low potential circuits on one 
side of the street, and electric light and other 
high potential wires on the opposite side. For 
the combined system of conduits he would use 
a combination of 2-in, and 3-in, ducts; as the 2-in. 
ducts cost less per foot and are large enough for 
cables designed for light service. If the separate 
system were decided upon, he would use all 3-in. 
ducts for the low potential circuits, 


and a combi- 
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with air, 
duits. 


Mr. Hill proposes to ventilate his con- 
Perforated manhole covers, of special de- 
sign, are objectionable, as in many cases the gases 
are either heavier than air or the same specific 
gravity and the small perforations in the cover 
do not give sufficient circulation to remove the 
gas. These openings then become an element of 
danger, as a lighted match, a cigar or a coal 
from a passing fire-engine might drop through the 
opening and cause an explosion; as more than 
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once happened in New York when the conduits 
there were first built. The drip-pans under the 
covers are also difficult to keep clean, and the 
escape of gas on the streets and the retention of 
offal in the pans in hot weather are unsanitary 
features, to say the least. The second method of 
ventilating conduits by stand-pipes, placed oppo- 
site to, and connected with the manholes, may be 
adopted in certain cases. But these pipes do not 
furnish sufficient circulation when gas is present 
in large quantities, and they mar the appearance 
of the streets and discharge foul air near the 
windows of dwellings. 

Mr. Hill recommends, as a more expensive but 
much more efficient plan, ventilation by means of 
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FIG. 9.—SIDE ELEVATION OF MAIN BUILDING, SHOWING PLATFORM SHELTER. 


nation of 2-in. and 3-in. ducts for the high poten- 
tial circuits. For house connections he recom- 
mends distributing mains on both sides of the 
streets in the business portions of the city, to ob- 
viate the necessity for tearing up the full width of 
the street in many cases. He would place these 
distributing mains under the sidewalks, except in 
streets where trunk lines are used. 

As the soil in cities is usually impregnated with 
gases, some of which are explosive when mixed 


a central blower plant, with ventilating mains, 
laid alongside the conduit and connected with the 
manholes, delivering air at a pressure of about 
6 oz. per sq. in. The cost of such a blower plant 
is estimated at from $60,000 to $80,000, and the 
annual cost of operation would be from $15,000 
to $20,000. The action of such a system would not 
only serve to prevent the accumulation of gases 
and evaporate any moisture, but by creating a 
counter-pressure in the conduits it would positive- 
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Electrical Commission. 


With manhole covers. 








Cost Rental, 
Trunk-lines—Style of conduit. of entire per ft. of 
system ;—duct—, 
Gombined System. complete. 5 -in.3-in. 
‘ “cts. B% 
F - i hone 46 92 1,437,360 o< z 
", —— ial ne we tens vou 8 +h e321 10% 
Cement-lined pipe .. 206, 4 
McRoy tile, 3-in. 7 
Cente TE. BO. von ccnp scksant 10 
: 4 8-in...-....(a) 1,076,291 ™ 11% 
MeRey tit, 2.ep8 S¥p...-- «+s * : 061,258 a : 
C tile, 2 and 3-in.........(@) ,063, 
TP ae ee ooo) 648,506 | OTM 
Separate System. 
w ht-i rr (a) 1,476,361 -. “i 
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ve 0 ©) "884.008 ih 
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PR ee eae (b) ¢ 796,521 ‘i ime 
McRoy tile, 2 and 3-in........(a) 113, 
cn y “ “ - . - eerecce ° 1 Hag! ss is 
Camp Se a 105, 
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Ventilation. 

:—With stand-pipes.—, ;—By compressed air—, 
Cost Rental, Cost Rental, 
of entire per ft. of of entire per ft. of 
system —duct—, system pauct— 
complete. -in.3-in. complete. -in.3-in. 

cts. cts. cts. cts. 
$1,447,360 -- 13% $1,506,909 -. 14% 
,082, 10% 1,001,870 .. 11% 
1,215,064 11% 1,274,613 yy 
800, 8 859,5) a vy 
1,140,373 10% 1,199,922 < ae 
725,3: 7% 784, os Ry 
1,118,983 10% 1,178,532 a 
703,945 7 763, as 
1,086,291 H,} 11% 1,145,840 Se 1 
671,258 5 8 730, 
1,073,504 8% 11 1,133,143 a 12 
658, Se ™ 718, 105 8% 
1,495,637 14 1,545,910 15 
1,124,033 11 1,174,306 12% 
1,275,788 11% 1,826,061 13 
904,184 9 954,457 10 
1,195,879 11 1,246,152 12 
824,274 8% 874,547 9% 
1,176,401 11 1,226, 12 
804,797 . 8 855,070 =... 9 
1,133,167 13% 1,183,440 8% 14% 
1 insat 7 is its oe OS ia% 
752,926 oa a 1 





—+— ws" a -a5—% — ae 205" 
PIG. 8.—LONGITUDINAL SECTION THROUGH WAITING ROOM, RESTAURANT, BAGGAGE ROOM AND COLONNADES. 








Vol. XXXVII. No . 








ly prevent the ingress of gas and wat: 
Hill compares the cost of the three syst. 


ventilation as follows: pains “a 


Cost. main: . 
1. Perforated covers ........... No additiona! . 
2. Stand-pipes: 
Combined system ........ $10,000 $1 26y 
Separated system ........ 19,276 
3. By compressed air: 
For either system ....... 69,549 


The e*timated costs of constructing a sys: 
subways, within the areas laid down and f. 


the combined and separate systems, are giv. ; 
abstract in the accompanying table for the fou 
styles of trunk line construction recommen je 
and with the different types of distributing 
ventilating systems mentioned, together wit! 
estimated rentals to be charged: 

In the accompanying table the types (a) and (bh) 
apply to methods of house service distribution 
and are described as follows: For telegraph and 
telephone, (a), through Cummings and Engelman 
conduit and house-service boxes to subscribers: 
(b), through wrought-iron, cement-lined tubes. ) 
terra-cotta pipe to pole-terminals situated in cach 
block, and thence overhead to each subscribe: 
For electric light and power lines; (a) through 
wrought-iron pipes and house-service boxes to 
each consumer; (b) all companies except the Eidi- 
son Co., as above, the Edison Company through 
Edison mains. The exact number of HKneal feet 
of conduits, or ducts, covered by the estimate is 
not given; but the area to be improved practically 
covers the whole business portion of Baltimore 
and is equivalent to a space about 1 miles 
square, 

It is not too much to say that this report of Mr 
Hill constitutes about the best treatise in existence 
upon the important subject of electrical subway 
construction and management, and any of our 
readers interested in the subject are advised to 
secure a copy for their own libraries if possib). 
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SEWAGE DISPOSAL BY CHEMICAL PRECIPITATION 
AT HAMILTON, ONT. 
. Barrow, M. Can. Soc. C. E., City Engi- 
neer. 

The city of Hamilton, which is situated on Bur- 
lington Bay at the head of Lake Ontario, is built 
on a plateau of slightly elevated ground, winding 
round the foot of a hilly range which extends from 
Niagara Falls. Founded in 1813 by the late 
George Hamilton, it has had a growth of pros- 
perity rarely equalled in Canada, till now it is a 
leading manufacturing center and boasts a popu- 
lation of over 49,000 people. 

The city, owing to a gentle uniform slope to- 
wards the bay, is well adapted for the ample and 
efficient sewerage system designed and carried out 
by the late city engineer, Mr. William Haskins. 
M. Inst. C. E. By this system the city is divided 
into five independent districts, each district dis- 
charging its sewage and storm water through « 
main outlet into Burlington Bay, as shown by 
the map, Fig. 1. For a number of years the bay, 
which is about six miles long by two miles wide. 
was fully capable of disposing of the sewage thus 
discharged, till recently, owing to the increase 
in the size of the city, the waters were gradually 
getting polluted, especially along the shore line 
In the year 1895 matters were brought to a climax 
by an order from the High Court restraining the 
city from discharging crude sewage at the east 
end outlet, on the ground of its being a nuisance. 
the sewer in this district emptying into an init 
from the bay and not into the bay directly. 

The late city engineer, Mr. Haskins, recom 
mended the purification of the sewage by chemic«! 
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jtation, and advised the construction of 
vorks at the outlets of two of the trunk 
. at Ferguson Ave. and the east end. A 

being submitted to the ratepayers was 
i for the construction of this work, the 
t voted being $50,000 for the Ferguson Ave. 
out) - and $35,000 for the east end outlet. It will 
th be seen that the character and location of 
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well. Here any water which may collect on the 
surface of the sludge is pumped out by a small 
auxiliary pump, and the sludge itself is then 
pumped into a press or into wagons direct. From 
the press it is turned out in the form of cakes 
which are dropped on trucks, running on rails, and 
thence conveyed outside the building. There are 
two chemical mixers operated by the pumps, and 
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DIAGRAM SHOWING THE COST IN DOLLARS PER FOOT OF DUCT OF ELECTRICAL SUBWAYS OF VARIOUS 
CAPACITY LAID UNDER BELGIAN BLOCK PAVEMENT IN BALTIMORE. 


the works are both in accordance with the recom- 
mendation of the late city engineer. 

The question of applying the sewage to land was 
gone into, but no site of a suitable nature or at a 
reasonable cost could be obtained and there was 
a determined opposition made to the establish- 
ment of sewage farms by the surrounding town- 
ships. 

The question of collecting all’ the sewage of 
the city at one station was also discussed, but 
was found to be too expensive, the estimated cost 
being about $200,000. 

After careful measurements the daily dry 
weather flow of sewage at,the east end outlet, 
where the works are being established, was found 
to be 500,000 gallons per 24 hours. Owing to the 
fact of the rapid increase in the population of 
this district, and the building of several trunk 
sewers in connection with it, the works are being 
constructed on a larger scale than would other- 
wise have been considered necessary. The works 
at the west end will not be nearly so expensive, 
as the sewage will be treated by gravitation, the 
outlet being sufficiently high to dispense with the 
pumps. The sewage is comparatively free from 
obnoxious components, being largely collected 
from the rural parts of the city. 

The works now being constructed consist of a 
pump house, press house, three large precipita- 
tion tanks with channel leading from the pumps, 
mixers and other accessories, all shown in plan 
by Fig. 2. The sewage-after passing through a 
screen enters the receiving well, Fig. 3, where it 
is mixed with the proper proportions of lime and 
sulphate of alumina, and is then raised by two 
centrifugal pumps into a channel 4 ft. wide, Fig. 
4. This pumping is rendered necessary by the out- 
let of the sewer being almost on a level with the 
waters of the bay. In passing through the centri- 
fugal pumps the chemicals are thoroughly mixed 
by the churning action of the pumps. The sewage 
is conducted in the channel to the precipitation 
tanks, shown in plan by Fig. 1, and in 
section by Fig. 5, which are each 44 x 
103 ft. where the sludge settles at the bot- 
tom. One or more of these tanks can be dis- 
connected from the rest, when the sludge precipi- 
tated at the bottom requires removal, by closing 
the weirs leading to such tanks. The water is 
then drawn off by skimmer pipes, after which the 
sludge is conducted by means of a small open 
drain underneath the main channel to the sludge 


the effluent after being aerated by falling down 
steps is conducted by an 18-in. pipe into the bay 

The works are being built under the direction 
of the writer, as city engineer. Before laying out 
the works the writer made special visits to the 
different cities where similar works have been 
constructed, and everything which has proved un- 
suitable has been omitted and several improve- 
ments substituted. Mr. Charles Wallace was the 
assistant engineer in charge of the works, and it 
is due to his instrumentality that they were so 
correctly and substantially built. 

The works were put under construction in July, 
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THE TRANSVERSE CRUSHING STRENGTH OF 
timber was recently investigated by Mr. Oscar Lowinson, 
Jun. Am. Soc. C. E., 39 Cortlandt St New York city 
The object was to obtain working values of the transverse 
crushing strength of timbers as used in buildings where 
bolsters and girders sandwiched between columns 
beam ends, or at the caps of trestle bents and the con- 


are 


nection of posts to chords in wooden trusses, ete. The 
tests were made with a Riehle 100,000-Ib. machine in 
the laboratory of Dr. Chas. F. McKenna, and the results 


showed an ultimate resistance to crushing somewhat below 
that which is ordinarily used. The results of the tests on 
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Fig. 1.-Map of Sewage Disposal Works and Sewer 
Outlets at Hamilton, Ont. 
E. G. Barrow, City Engineer. 
material free from knots gave the following as the average 
load at which fibers failed 
Yellow pine (new) ‘ ‘ 40) Ibs. per aq. in. 

- - (old) ; . w" oJ . 
White pine 7 nm 
Oak Le 

The tests were comparatively few in number, however, 
and Mr. Lowinson suggests the need of a large number 
of tests to obtain sufficient data for rellable working 
values. 

CALCIUM CARBIDE AND ACETYLENE, concerning 
which so many promises were made by the promoters of 
stock companies a year or two ago, are now finding their 
proper place as manufactured products, but it is a much 
less important place than was claimed for them. The 


Managing Director of the Acetylene Illuminating Co., of 
London, in a letter to “‘Engineering,"’ says. 


There is a tendency to go too fast in the application of 
acetylene, it being apparently overlooked that, to make 
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FIG. 3.—DETAILS OF RECEIVING WELL AND SAND PIT. 


1896. On Jan. 22, 1897, the tanks had been fin- 
ished and the machinery was being put in place, 
with the expectation that the plant would be fin- 
ished in about a month. 





acetylene, carbide is a necessity, and that to make good 
carbide, on a commercial scale, specially constructed 
costly machinery and apparatus are required, with expe- 
rience in their manipulation. Carbide cannot be made 
economically on a small scale. 

We do not expect that acetylene will supplant coal gas 
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or the electric light in places where gas works or electric 
stations exist, unless the prices charged be abnormally 
high; but for country houses, churches, factories and vil- 
ages where no gas or electrical works exist, as well as 
for lighting railway carriages and small railway stations, 
we are satisfied there is an enormous field for its use. 

We have commenced making carbide at Foyers, and we 
have turned out ingots weighing from over 5 cwt. to over 
10 cwt. 


o- comes 


THE ALLEGED CAST-IRON PIPE TRUST has filed 
an answer to the petition for an injunction against it, 
noted in our issue of Jan. 21. It admits the existence of a 
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PIG. 2.—PLAN OF 
SEWAGE PRECIPITATION TANKS 


AND ACCESSORIES, HAMILTON, ONT. 


protective association, but denies the distribution of an 
unearned bonus of $14,000,000 in 1896. The case was to be 
heard in the U. 8S. Circuit Court at Chattanooga, Jan. 25. 
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DEATHS FROM INHALING ILLUMINATING GAS in 
Boston are stated by Dr. F. W. Draper, Medical Examiner 
‘In that city, to have increased notably since the substitu- 





Pig. 4.—Cross-Section of Channel and Weir. 


tion on a large scale of water gas in place of coal gas. 
The increase is attributed to its greater proportion of car- 
bonic oxide, 
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THE ANNUAL MEETING OF THE CANADIAN SOCIETY 
OF CIVIL ENGINEERS. 


The eleventh annual meeting of this society was opened 
at Montreal on Jan. 12, with President Herbert Wallis 
presiding. After the transaction of some routine business 
about 60 members visited the works of the Lachine Rap- 
ids Hydraulic & Land Co., and were there entertained 
at a luncheon. In the evening there was a members’ 
dinner at the Windsor Hotel, with five of the six living 
Past Presidents of the society attending, these being 
Messrs. T. C. Keefer, John Kennedy, E. P. Hannaford, 
P. Alex. Peterson and Thomas Munro. At the meeting 
of Jan. 13 the report of the council for the past year was 
presented, the most important matter there discussed be- 
ing the proposed action to make membership in the society 
legally requisite to the practice of engineering in Can- 
ada. The legislation to effect this has to be separately 
incorporated in each Province, and, owing to various 
causes, the committees appointed for the several prov- 
inces had been unable to secure definite action, except in 
Manitoba, where the necessary legislation has been en- 
acted. After considerable discussion the matter was finally 
referred to the council with power to take such acfion 
as it deemed best for the interests of the society. The 
Committee on Standard Measures reported that measure- 
ments made without the stamp of the Department of 
Weights and Measures upon the appliances used were 
illegal. No sufficient means exist for the standardizing 
of engineering measures, and it was recommended that 
the department recognize such standards as might be 
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found satisfactory for testing tapes and chains, as local 
standards, for the purpose of issuing authorized stand- 
ards of length. It was also suggested that engineers 
should only be required to possess one standard, of not 
less than 50 ft. length, with which, from time to time, 
they may compare their working measures. The Gzowski 
Medal Committee, with Prof. Henry T. Bovey as chairman, 
awarded the medal for the best paper of the year to Mr. 
E. Mohun, of Victoria, B. C., for his paper on “The 
Sewerage of Victoria, B. C.’’ The following officers and 
members of the council were elected for the current year: 


i 
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President, Thomas C. Keefer, C. M. G.; Vice-Presidents, 
Henry T. Bovey, William T. Jennings and William George 
Thompson; Treasurer, Kennet W. Blackwell; Secretary, 
Clement H. McLeod, Montreal; Members of Council, all 
the Past Presidents and Messrs. St. George Boswell, M. J. 
Butler, G. C. Cunningham, C. E. W. Dodwell, G. H. 
Duggan, H. Irwin, H. H. Keating, G. A. Keefer, D. H. 
Keeley, D. Macpherson, E. Marceau, M. Murphy, H. 
Peters, A. Macdougall, H. N. Ruttan; Librarian, William 
McNab. After an address by the President-elect and an 
address by the retiring President, Mr. Wallis, upon “The 
Consumpton of Coal in Locomotive Practice,”’ the meeting 
adjourned. 


ANNUAL MEETING OF THE AMEkivaN SOCIETY OF 
HEATING AND VENTILATING ENGINEERS. 

The third annual meeting of this society is being held this 
week at the rooms of the American Society of Mechanical 
Engineers, 12 West 3ist St., New York. Sessions were 
held on Tuesday morning and afternoon, and others will 
be held on Wednesday afternoon and evening and Thursday 
morning and afternoon. The meeting is largely attended, 
about 100 members and guests having registered by Tues- 
day afternoon. The president, Prof. R. C. Carpenter, of 
Cornell University, opened the meeting with the an- 
nouncement that the secretary of the society, Mr. L. H. 
Hart, had died the day before. A committee was appointed 
to frame suitable resolutions of respect, and members were 
invited to attend the funeral services. After the appoint- 
ment of a temporary secretary, the business session began 
with an address by the President which showed that the 
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and board of managers. The reports of special con 
were then called for, and the committee on lez 
presented a verbal report to the effect that muc} 
had been done in correspondence with boards o/ 
and other public officials in all the states of the 
to obtain their sentiments in regard to the pass 
laws similar to the Massachusetts law designed to 
proper ventilation of all schools, hospitals and oth: 
lic buildings. The replies were unanimous in /, 
the passage and enforcement of such laws, with 
ception, in which the writer said the country was 
ing from too much law now. What we wanted wa 
law and more liberty. After a long discussion 
question of how to proceed to obtain the desired Jaw 
matter was postponed until Thursday, when the com 
expects to bring in a written report, including a 4; 
a@ proposed law. 

In the afternoon session three papers were read a: 
cussed. The papers had been printed in advance . 
meeting. Their titles were as follows: 

Separation of Oil and Grease from Exhaust Steay 
W. J. Baldwin. 

Methods of Proportioning Direct Radiation. Ry 
Carpenter. 

Determining the Volume of Air Passing Through 
ister per Minute. By J. H. Kinealy. 

The discussion of all these papers was lively, a 
many cases brought out ideas not mentioned in the | 
Mr. Baldwin's paper led to a discussion of the dang: ., 
grease accumulation in boilers. Prof. Carpenter's )a;. 
led to a vigorous debate concerning theory and pra 
It had a formula in it, which raised the ire of one « 1 
members who thought the use of a formula mean: |} 
use of theory, and he said that the practical man propor 
tioned radiating surface from his experience, and thai ») 
such practical man would use a formula nor would his 
descendants. He said that Mr. Baldwin's rule for propor- 
tioning is good enough for him, not knowing apparently 
that Prof. Carpenter’s formula, which is entirely an em- 
pirical one, is nothing but a rule expressed in the shape 
of a formula, and that Mr. Baldwin's rule has just the 
same amount of theory in it that Prof. Carpenter's had 
The so-called ‘‘theoretical’’ men of course upheld the for- 
mula, which we shall give in a later issue, and the dis- 
cussion showed more than anything else that many heating 
and ventilating engineers have great need of the elemen- 
tary instruction which they will get by becoming members 
of this society. 

The paper of Mr. Kinealy led to a discussion of differ- 
ent methods of measuring air supply, some of which in- 
clude a large factor of guess work. Incidentally it brought 
up the question of how under the Massachusetts law the 
supply of air in public schools is determined. It was shown 
that in order to comply with the law and be sure of satis- 
fying the inspector contractors have to put in about 20% 
more boiler and radiating surface and flue area than they 
think necessary. One contractor said he always put a 
clause in his contract to the effect that the test of his 
ventilating apparatus, when the gravity system of venti- 
lating only was used, should be made on a day when the 
outside temperature was at least 40° colder than the in- 
door temperature. He said gravity ventilation was a total 
failure on warm days, and explained why in early spring 
the atmosphere in schools ventilated by the gravity sys- 
tem is apt to be intolerable. It would be well for school 
building committees to know that when they contract for 
a system of gravity ventilation they will get a perfect 
system for every day when the thermometer is below the 
freezing point, but that whenever the temperature out- 
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FIG. 5.—SECTIONS THROUGH TANKS. 


society was in a flourishing condition and that there was 
no doubt that it would be a permanent addition to the list 
of engineering societies. He made some recommendations 
in favor of broadening the requirements for membership, 
so as to admit others than those actually engaged in the 
heating and ventilating business. He also referred ‘to the 
recent progress in the art of heating and ventilating, com- 
mending especially the general introduction of mechanical 
ventilation and of automatic temperature regulation. He 
favored a revision of the constitution so as to provide for 
two meetings in a year instead of one. Annual reports 
were then presented by the treasurer and by the council 


doors rises to 50 or 60° the ventilating system will cess 
to act, and the children will be poisoned with bad air. 

After the discussion of these three papers the list 
“Topics for Discussion’? was taken up; and the first o” 
consumed the rest of the time of the session. It was, ‘2! 
Oil or Gas Fuel be Used to Advantage in Heating Dwe': 
ings?’ The answers were quite varied, some speake'* 
holding that gas was the coming fuel, and others stat«! 
that with coal at $5 per ton and gas at $1 per 1,000 cu. {' 
gas fuel is ten times as expensive as coal. 

We will give a report of the 
next week with an abstract of 


. 


of the sessions 
papers. 


